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, Tiit*^ Organij^ation for Economic Cooperation and DcvcU 
.opment OECD, wa^ si t up under a Con\cnrion signed in Paris on 
14th Drctmbrr. ly&b, which p/o\ides that the OEC'D shajl pro- 
ni()tc pohc;irs dt^igm d: 

to iichicM' the highest sustainable economic grovvlh and 
employment A«d a-^sing standard of H\ing in ^fcmbcr 
countries, while maiqtainfng financial stability, and thus 
. to contribute tu the dc\elopmeni of the world economy; 
, to contribute to sound economic expapsiqn in Member as 
wiW 4s n<»n-member countries in the process of economic 
developme,nt: 

to contribute tt> the expansion of wprld trade on a mulli- 
. lateral. non-di5ci:iniinator\ basis in accordance with inter- 

niational obligations,- 
llieWfembersof OECDaj-e Australia, Austria, Belgium, Cana- 
da, Denmark. Fidand. France* the Federal Republic of Germany, 
(rreece, Iceland. Ireland, Ital>, Jagan, Luxembourg, the Nether- 
lands. New Zeal.jnd, Non\a\, Portugal, Spain.v Sweden, Switzer- 
land; Turkey.. the I'nited Kingdoin and the United States. 



The (tniH for Edmntwnal Rf search and Ifinoration was created in 
June iy6fi by the t^uncil of "the OrgmnaXion Jot Ecmomxc C^peration 
and Development Jot an initial prnod of three yean, with the help of grants 
from the Fofd F^undatim and ike Riml Duhh Shell Group 0/ CompaTtia. 
In Mo} /fyj/. the X^uncil decided that the Centre should continue /is w^rk 
ioT a pSiod of fire rears as from tst Jamian\ tgj2, , , 

. The main ohfeetiie^ of the (.entre are as follows: 
' l^ promote and support the development of "research activities in 
edUiat\on and undertake siuh reseanh activities where appropriate ^ 
to promote and'suppart pilot expenmmts with a vitu to introddcing 
and ie^ting^ innotaiwns in the educational system ; 
io promote the deidopment oj cooperation beti\een Member coun- 
triQ in tke. fuld/if^?Syica(ionai research ^nd innovation: . *\ ^ 
• The^(A'ntu JunctiSni uitthin* the Organisation for Economic Co- 
operation and Development' If aamdame uith the deci wns of the Council 
oJ the Organisation, under the authonir of the Secretan-Genercd, It is 
' super, ixed hy a Gmnmn^ Board tumposed of one national expert 'in zb field 
of ccmpcten<( from eoih oJ the tountnts partuipatmQ in*its programme of 
uork. . ^ 
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PFEFACE 



Institutions higher learni/ig have always beerAioi/itly respons- 
ible ^or dealing with the problerrs of social change. This resp6nsibil 
ity consistsNin carrying: out three fundamental tasVs : -^ducation, * . 
research and conurunity service. • 

.Aithough" the generally monodisciplirafy organisation of facul- 
ties, departments .or schools in the past enabled higher education to 
,perfonn th<jse tasks for the benefit of society, conditions rtow appeap 
to have ch&ged*. 

Questions relating t© iran and his env ironnenient , and' n^ore particu 
larly 'the problems caused by steadily increasing industrialisation 
and ever-growing consumer demand, can no longer be dealt with by ^ 
traditxonafl higher-education structures, especially tl\ose ^of ' 
universities. A manif esfneed which has emerged is that sc^oofs, 
departments anyl institutes ^ teaching the environmental sciences be 
developed along hOTiT^ntal, interdisciplinary lines. 

Th^ educational ^ task of these institutions should be to enlight- 

— : — ' — T"^ ^ 

en the ordinary* .citizen, tr^in fii'ture si>e<:-ialists and generali^t^ as 
well, as teaching staff .at every level, and organise the further or 
^co't>tinued training of .decision-markers and certain pijof^ssional 
groups; (doctors, lawyers T^architects and engi nepers). The research 
task w^>uld be to promote the study and preparation of sHort-term 
solutions, together with longer -terro studies such as those coverijig 
the operation- of ecosystems i'nfluenc^d by man. Their service .task 
should primarily conducted for the benefit of local or regional 
comnmnit^ies which ^sk, for 'their assistance. 

The pre*sent report dismisses all , these aspects which were debat- 
'cd at a , conference' held by CERI at Rungsted, Denmark, in 19^7*4. 

It is gr^tifyinc %<> note that in the V-arious Mejrher countries 
^larty universit^ies ot institutions of higher learning have undertaken 
^to furthof the environmental sciences*. 'These outstanding initiatives 
arc the Yeaven pr-oirvisihg the jrenewal ;>-f higher educat/l>n and its. 
relations with society on A more general scale. 
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. ADDRESS BY tHlLE VAll LERNEP 
SECRETARY ^EIJERAj. OF THE OECD 



Your Royal Highness, Madaioe Minis-tef, Ladies and Gentlemen, * » 

It is a great pleasure ^or me, ^s Secretary-General of the Orga- 
j^xsa^i<?rr fbr^-Econoiiiic. Cooperation and Development J to open this 
Confereijce dealing v?it^ education and^tlhe eTw^roWerrt . The _ j^eople of 
Denmark have dcmoriS«ti:ated in matiy ways their resolve to harness eco~ ^ 
nQmic development Vo the improvement of the natural and social envi- 
rociiftent. The participation in this ^conference is an^le evidence, of 
the world-wide c/Taracrter of these problems.. In addition to the distin- 
guished Danish personalities, the' importance of thi^ gairhering is 
heightened by the presence of many i^ecogniseJ experts, national re- * 
jx^esemtAtives^ fty>ra botb hemispheres, and members d several inter- 
nafional organisations. I would liVe in particular. to welcome on, 

e OECD His Roval Highness Pjrince Henrik,'Kiss Tove Nielsen 
^Education., ''and honoured pr^^decessor at the OECDs 

"Professor Thorkil Kristenscn. • * 

* • * . - 

Ladies and Gentlemen, when the history of the tjuarter century 
following World War II ^s written .the extraordinary capacity the 
ativanced industrial nations to manage their economies so as ,to main*, 
tain steady economic progress and high le^vels of employment will sure- 
ly tie an outstanding feature. In the troubles of the r.oment wt? t 
should not forget that simple reality. But, like so many other remark- 
able achievemerit^*-, .this progress has brought complications ,as well • 
as rewards. We are dependent on econofaic ^owth to. bring \he benefits 
of material progress to all citizens, to solve our social problems ^ 
and tp gij^e aid to^dev61oping countr5(j5s on the scale thatr is needed.. 
However, is it inevitable that the process qf growth should take the 
form of ^eyer-increasing industrialisation,, the growing predominance 
of the urban mode of life, and those forfes of spending which ty$>ify 
the ''consumer'; society - thereby transforming the natura^ and sociaJt 
environment in ways which may be detrimental to Qua4ity of life'? • 
The chailen^get for the coming q^artcr of the centuijy is^to make our 
economic systems serve ..the human "and social purposes which, ifi the 
last,. analysis, are their "raison^d^Stre". The thethods of organising * 
.production must reflect the right lof all fcitizens in the labour force 

/ ■ • ■ 
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not only t;o Adeguate income but also to satisfying' work. A_more ba-, 
Xanced. pro#**ss *of growth must :urociucv- cqu-dil up.;ort unit ies and benefits 
for both uriari and rural c^cion?. Thv inttn-ndtionai divi-sit)!! of- labour 
arid the const^u^nt ^iToverrontc tetwoou coui^trU;, of c^eople, capital and 
technical "Kf(ow-how" .-rust, >*otK'c* the o^poiturTity of .all' nat ipn"^ , 
bo'th developiri^ ^nd developed, to 'share in the bene^fits of economic 
prosperity. In a word', econoAic-s must be nore clearli^ or iented to its 
basic purposec : the welfare of p'eople on a vJrorld-wide scale. ^ 

The OECD advocates th^ need for- this broader concept Of g?^owth : 
a reconciliation of mate^rial progress, social advance and welfare for 
the individual citizen, and better distribution of wealth at»ound'the 
world. Early in the 1960s the Organisation recognised that economic 
'growth', as a principal object ive, was dependent on th«»skills arid in- 
vehtiveness of people,- and therefore that expenditure on edupati^n 
and scientific research was an investment 'in 'jconomic growth as well 
as, a social neces^ity^ 7odd> t^e educational and scientific commurities 
pldV axi importi^nt roJ.e in ?he- wor^f of the Organisation, as witnessed^ 
by tK« pa;rt icipants at this Conferejice. In the late 1960s the earlier 
objective of ec^i'nomic* growth was 'broadened to^ i'nclude the imprpvement 
of the quaidry of life. A^-a result of these wider concerns,, the Orga- 
nisaticii fir^st began to explore possible means for the control and 
management of environmental: di'de-effects of growth, "and, second, 
launched^a progrj^e of i>ocLal indicators to pervc ^s ^'signposts"f or 
economic and social progress. Today, in 197u, the* OECD is respe^nding *to 
the problem ppsed by the eiky:^ crisis. ^nd the 'growing sc^r<ii^y of 
raw^aterials as a potential distniption in the economic and techno- 
logical balar.c*^ ;>^Tw?rr) countric^s kMcK may hav*^ widespread s<y:i^l . 
rardf i cat ions . ■' * • 

Even if ,the grave problem^ brought on by the^^mulative effects 
of the energy crisis and inflation are, bound to occupjNv^o- centre of* 
ttKlay's scene for an intei^nat ional economic Organisat iorr sb«ih as the 
OECB_, thoy shoiild not .divert us from the fundamental, long-te^n^^gcials 
of our ecoJv5mic and spcial policies * ^T>\e appearance of new problems^ 
in the^^reas of the h^uiftan environment, educat ion, energy an4 raw mate- 
rials, are full indications of the changing circumstances of economics 
tievelopment . While sdch circumstances may occasionally force us to 
concentrate on individual issues, aiv^tncreasjingly hjuman ai)d just 
process of growth must remain our central ^^al.^ To enrich Vather than" 
to damage the enviisomnent - ^hich 'after, all was the heritage of our 
fjpreJfathers^ - wi-ll sS^ely he ^a^major and conl^nuing preoccupation • 
within thi^ broader v^ew of growth. .\ ' ^ 

What is needed is a long-term integrated vi^w of the wlxole pror 
cess which pulls together *th'e eoonomic, techhical an^ "social elements 
of* the prot>lem,."jiolicies for pre>>cntion as well »*as "cure, and posit.ive 



/actior, by govemnents to assist the namet to respond to^^lvese needs. 
The neeting of the Ministers responsible for the EnvirohQent in the 




s^i>ols and universities, can create. Mjr predecessor, Thorkil . 
Kri^ten^eny was irrdeed lor^i^teJ wlien^he proposed'^n 1966 the crea- 
^tior cf 3 C^rtre fcrT^Jucacional Research and Innoviioxi in the OECD, 
ard e-i^'uSraged the Centre to take a^ bo i^. approach t J educational 
rH^r;:c. r^'i" -^'as th»-^ *ir»- cf the studlor* r^^vol t, "ar-O one of the basic 
:4t*;-u>>? of ^>-ii>->r^t i-.. thc-t *.raur4dtic^ year was that knowledge^ as 

■ •^.-v^i^p. •j,^ "jni rsc.'.^ rhculci hji rai*: ror*: rolevaT.t to sot:Sety. 

T-^day, we ^re garnered to dlscuS^ how ^he univer&iti^es have responded : 
hQw, wlthc^uf^f orbiting fr^^on And scientific creativity, the world * 

. yf^ rt:5earch.ard I^^artrning Can respond to the ^eaxities of. the environ-"'* 
cert that arrf^ands it. Dare ' I say t^^at ti^is dialogue ^between knotll-edge. 
an\ reality, between^ t?^ world insi*de and that beyond the walia' of 
^ acadaeraa, ii the essence of, an^i, |^t th^ perversion of., the scienti-- 
fic r.ethod ? Science, .e\:ejf at the frontier of pure*TcnOwledge, is an * 
exploration of reality,^ ^ , , ^ • 

, Be" Xhat as it ca>^, our topes of dealing w^iTh the problen of the » 

esvirc^ncient lie^ to a significant extent ixi^the education of those who* 
can^see the ^probl^5^of .the c?»vironEent in an J^ntegrated way. the, 
principle of /tfie pollo^et p^ys", by virtue of which the costs of'^e- 

• ducing negat^^e side-effects to acceptable a«vels' ^abe l^rne by ;chos\ 
w»^o' A^tfije *ther?, iould be conplecented by a core $!o*itive approach.^ ' 

•The cof.ieptior and {.lannif^g of in?:ustrial processe^i^^shou Id. foresee , 
and avoid^ sach'^ide-ef^ects , a possible cpaflecentary principle could, 
then be ""t)^ planner^ prevents" ^^is will only "big 'possible^' if the 
^stltu^-ions. of higher' education, both in their* Cndergraduate andrpost- 
^aduate 'Education and in theif research and developnant progranwes , 
are able to reconcile' profess^ ionai speciali&atiorf with the real u^eds . 
of the 4nvironrseftt. The new technologies which are Deeded for. sus- 
tained economic de^^elopEient will b^core ,reaiily'4cccp'tabl^ if the 
poXlutior" derivir*^ fron thc^ new technologilb can be iores^^ ^nd 
jvrevciTtcd by industrial dpris'Ion-nakers I therefore look upbn this 
Conference as an icportant event in the endeavour to advance towards 
positive ^hi integrated ehvironcental planning, in v^ich techxioiogical 

^ economic, social 4r.d husiati ccmsldcarations ar^.givciv dnc wcd^rto^ t 

Sowe^^T-^ ii^t^^rdirrijOafJ^ry jUiinfr.p. d<»<?*^ ^to t ccr^ ^Ahc^uX ty.^chmL€^ 
In ^act, 1^ rotjtilre^ special efforts to overcome the ccntrifugza for- 
ces of specialisation that are cvcrywlic're dri our post-industrial so- 
ciety. How can "i^e find better ways to prepare people for interdisci- 
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plinary work ? How tfan institutions join in more productive partner- 
ship's ? These are problens, that must be* answered. 

It is for this reason th*t the OECD has watched t^ith intense 
interest the evolution the progranne that^brings us together today, 
•Sinte 1971 CERI has pursued these issues with the help of many jex- 
perts'. The prcduct of this work is the base froc which we begin our 
-deliberations^ today : S*" c^ses studies froa 8 countries and 10 valua-» 
' ble working papers , ^ ,^ ^ ' * 

It is syy hope that we can Dove cihead froa this solid base of 
inforsation, so that the concluding sess2,on of this Conference will 
set forth : 

" ar. ar.dlys-xs of the ^l^rzcr.xs. that aust be brc>^ght together for 

' - . \ ^ 

proper ertviro^rtient dl ^;djcatior. ; what * disc irl ines , what 

* • * * '»5f 

.qpr.ter.t* what practical »>>per :^y e ^ wh^t students, jchat te^cjt- 

ing -riethods,' ^'hit conjinanity /i'i^^^ 

- an assessce^t of our experience : the size and structure o^ 

progracxes^hat ^ work, best , the optical educational relation-- 

•Ship wiHi industry and job opportv^nitie's , the most effective 

* wa>'s ta||givolve students and conmunity 'in educ^ional planning, 
the benefits coordinated action can* bring to the quality* of 

^ .'-r the world in which we live, % 
^ - a prospectus for action that 'will help guide the future of 

* • ^nvironrnen^l education itsel£» but will also reach-inta 

^ « ^broader questions : the lesions that night be applied to other 
areas of 'social concej^n such4as healtf^j^ social services, and 
. eaploynentv ' * • 

; ^ucn results, I assure you, wi>l have a impact in our- Member # 
countries ajid on the international. level as well.- . i 

. Ladies, and Gentlemen, let ne conclude by expressing ny thanks 
to. t"he naj>y people ar^ organisations who hav^'^contxibuted to this 
Conference ; the Steering Group and i^s able Chainnan^ Mr. Jens ' * 
Hedegaard \ t^e experts who ha^e prepared the reports and taken part 
in the innovative prograssnes we will l>c discussing , ail of you who 
have coac so far to participate in*our deliberation^, 
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« AODR£;S BY h.F.H. -FF-IHC-: HE.'ISIK CT D-TN'MAFK 

. • • ■ $ 

* Mr. Secretar-y-Gexieral , Madarc Minister, Udi*:S ar.d Gentlj&asen, 
:t ^ives re gr^at"?l-?i3urt to U v.ith you today for the opening' 
of tre Confer^rce or Trvxrorrer.tdl Education at^§ost-Secondary Level. 
The world er.vironr^^rt has acquired a f ev» neaning' that^s beco:^- 
roi*- <=\tf'T i r- *r v'.i-. -3v: Vte have realised the inportance of 
our environnent ^ecaul-e it ie ro^ threatened by the spread of cities, 
tjhe growth o: populations and j>ollution fro- industry-'. U'e are begin- 
■ntn>: to see Nature ir. the sare li^iht as certain aninal species in 
'which sho>. ar. irtcrest criy when wo realise that they .are in danger 
of. ex'-inc"*- icr . * 

• * 

Ar.d ycX'UenuT'L is V4st and ' prodigal . There is living space for 
ali^huran things m "this world and for r^ny r^ore a^ well. But whereas 
previous generations were able to de-olish, transform and build with ' 
. irptjTiiry and without damaging the world around th^n or J:he heritage 
tyg<?j:r: 3^i, IT vo^l^-;eeT^ t>,aj rore than haif-way tjirough the 
2Cth c^r.tur-/ wo h^vo arrived at a stage in ^■hich tt.e accuculation of 



..uTian nr.rar^ager^-nt in areas - architectural, cultural, natural, 
or ^ven hun^n - rcfw thr*.at^rs with inexorable destruction a way of 



L'en hur^n - r^w threateri 
life and a iivilisation wf.ich have been handed down to us through the 
centuries and. nirror our histor>'. 

Ae ru.n of cours,> acc-tpt cha-.ge drd rove forward, otherwise our 
civilB-.^tiorr^-ouli rerair static and scUrosis would se*: in. But -even ' 
as ye chan^^ we rust r^.^pect and prcrtect nature, that r-o^t essential 
Of h^oran possess-ion: , for it ir..thc on3y env:ironrent in which .Man can ' 
thrive'. ♦ 

_y7f-.: U.-t fow-J.?c.i.-s-i> vc wxou£h: des.ract*>r that, in nar.y cases 
is irrcvorsiMe, ut^tlvcr it along' the shores of the Kediterranean, 
on the piair.s of Ko. rh ^.rerica, on the rur=its of the Alps or at the 
approaches, to our cities. Ir-dustrial civil--pation 'Ks spread , its can- 
cer wit^c^jt r^yfiari for landscapes or the huran beings who^haye to live 
there, "o pr<^v,jT,t rhir dsc..--ife, which is rtill within bounds. frv>e ' 
getting corrplctely out of hand certain organi wtions and a section of 
rutlic opinion have soundei th^'alarr ar,^ set forth on a crusade to 
arouce the^cotrrunity to i danger vhich nay well be irremediable if wc 
do rot face up to it with all-»speed. 
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The titae has coce to speak out and to oarshall our forces if our 
environpent is to saved. For a battle will incieed have to be fought 
and *t ice is not on our side. So it is heartening that the OECD has 
convened this Conference Vhose theae ""Environmental Educatiori at ' 
Post-Secondary L^el" shows the inpcrtance fit attaches to the outcoce 
of this struggle. 3y its action in enlist irtg the "post-secondary lev- 
el" in this crusade the 3EC? has called ud new and absolutely fresh • 
troops who are destined to be the spearhead of t>peraXions m the years 
to*coce. ' I " . 

) In devising new, educat ional curricula! directly concerned vith 
the environment and appealing to the youngj and* the not 'So young to 
Vastard both cur energy resources and our piving sp^ace, we are at*»-rpt- 
ir>: *c r-:.-: deep-seated needs : to pJctect and icprove our en- 

vironrent^ard to train new generations, to (bring' to fruition a.poiJcy 
who5e seeds we are sowing. today . f U 

I as convinced that your worK h^re will**be fruitful ard-have far-'* 
reaching effects not only in your individual, countries but also at 
international level. , , * 



X can iciagine how ruch preparatory worK has gone into 



1 



cor 



^ -^nce.^r.. hov: Zi v.- Iv' \ car di .^cussi/or.s will be daring the four days it 
is to last. I want to express cy nxDSt .sincere good wishes for the 
success of this conference, for I know your enthusiast and detcraina- 
tion and also ^he interest with which ve shall be following your ef- 
forts. Your task is not 'only to ensure that *the tree of Itfe flowers^ 
ixTthe coning ^'ears but alscf to project the vitality of its deepest 1 
roots so that our society' and our w^iole civilisation caff»J:ontinuc to | 
flourish in all serenity. ^ 
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DF WISC0NSIN-<3?:rE.N BAY, UKITED STATES 
Er.virorjientdl Education : An Acadenic Plan for Universities. 



icur ?o>cil Highness, Mr Secretar>'-General , Madace Ministy, 
Ladies ard Gentlener, . • • . 

Tne rhree^principal forces in the world today are t>^e explosion 
population, the rapid devel9ps:ent of social and physical* \echiio- 
-ar^ t-* r.v^:uticr of rising cxp.ct at ior\. . CurU?hr, t.he popu- 
i;ation of the world is growing at a rate of aicost 100 additional per- 
sons -per ninute. Ti-ie nucber hUiian beif^tgs will be.dolabled in a 
thirty-yoar period, if present trends continue. And^ even if th^ ^rth 
rate is brought down to a cere r^placecent level, in all countries 
throughout the planet Earth, it will take several decades before the 
population inci;ease tapirs off^ and wo. finally reach'a point .of' popu- 
lation stabilit>'. ' 

The consequences of ever-^ore-people are far isore serious than * 
'would be indicated by the simple arithnetic of the population e:^plo- 
sior. The resource reqairecents for each human beiiig are increasing 
ever>' year*, Th.cre ^re several re4Sons- for this. Ariong then are the 
escalation of d«cands on the part of all peoples and the impressive 
developnent of social and physical technology year >'f ter ye^r on a • • , 
continuing^ basis. JucK technology responds to hucan denands fdr a 
totter life, and in turn nakes it possibles to develop even greater 
expectations, for the future. But technolo^ is e:>cpensive,in' tpms of \ 
-resources. Each" year there is" a greater dcnand for energy, i?ot Just \ ^ 
in total amount, but in the anount per capita. Each year the good 
standards are raided. ^ This results in a denand for isore, a greatet- 
vari^iiy of, and higher^uality 'of food stuffs per capita. Each year 
the dcrvands are raised for housing,^ fafansportation, coccninication, 
and other valued aspects of our society. 

As a result, the depletion rate of sone of our natural 'resources 
h«s reached serious p^op^>r^ions. .Agricultural land if at a preait(ra. 
The green revolution has real limitations. The world's use of petro-.* 
\cMn and fossil fuels in th^ last thi;^ty years has created an energy 
crisr?'<>.^ najor proportions. The. reserves of several ninereds are' 
dangerously low. * v • . 



*1P 




1& 



Social and caltural resources being used *at an ever increas- 
ing rato per capita, as well as those in the reain of the biophysi- 
cal. The intensity of the use of our political institutions, the heavy 
stress or. the faclly, arid the preponderance of urban society the world 
around, with all its consequences for the inadequate social institu- 

* tion knowr. as a city - trends such as these place an ever gr^'eater re-, 
liance upon the social structure or social technology of the world at 
a tice when its developnent has been pressed to keep pace with events. 

The, effects of transportation and -conrunication technology, along 
. With worldwide industrialization, threaten the very fabric of honoured 
and prized cultures. 57ill the fact of the planet Earth being one world 
Dean that dll cuiturai differences fade ? Will csodernization bring a ^ 
unifornity of values Such that there are no true alte*matives» in pat* 
terns, of living and beliefs ? This honogenization of cultures is not 
just a ratter.'of the ir)dustrialized world versus the less developed 
world. Kor is it the West^versus the E4st. The rainter.ar.c<t^ <and strength- 
erir.g of ll/err^^^^t and conplecentary cultures is a problen withiii'* 
countries as well e0 an^x^i countries. As. people «nd people becoce * 
closer, a threat of sareness and loss of idtentit'y ecerges. 

Because of the press of piJpulation anc^ the steaay* growth of hunan 
expectation *and of physical and social t^!wnology, the rate of change 
in the world is accelerating. There is thos le^s ;:ir:e to adjust to 
altered fircuDStances . What was a residential section of a city one 
year is a cot:rercial or industrial district another. ^Oiat •^^as a ' 

♦ f aPniTig cozzsunity one year is an urban sabdivis-ion the next. .Vhat 
was an uj:exf,lored continent *one generation, is a^ peopled and intercon- 

• nested set of Mving connunities *tv^ty years later. 

• ' r 

This IS the kind o^ world Which higher education nust address 

in the. last quarter of the twentieth century. It is a' restless world. , 

Ift is a world deoanding action now. It is not a world .that can waij. 

If universities are ^ assume a core vital rojl6 in society, they 

. cirmot afford to wait^ either. They- sust ^re-exanine their philosophy- ^ 
cal ^asis. They nust, thoughtfully* question their rca^^cn for b^ing. 
They aus^ join the vf or Id, rather than oo^isidering thenselves refuges ' 
froa it. The worli/^is their focus- Society is the if* datum. Education, 
and university ed^at ion in particular, aust bfcoce' cnvironisental in 
th* broadest sense ^of. that tera. ^ '. * . 

Traditionally, ^he classical university has tried to rcnain aloof 
frcn society. yit**h4s' been a retreat, a philosophical Mecca. It has 
been based on/ the sccewhat luxurious * not ion that society should pro- 
vide a cloister for .thinking. r>uri;ng their period of^rcsidencc at a 
/university y students have been expected 'tolrebovc. thenSelves froo so- 

; "Ciety. While the clac>$ical univ«^rsity has accoa^lishcd f ar *nore t^n 

* debate on hov aany angels cbuld dancfc on the point of a pin, it has 

•/ 
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ecphasiz^d ^r.o^leig^ for VciC^le4ge's saM^ disciplinary learning for 
tn« ;2.vCiplir.c'$ sa^tr, prof *;ssxonal knowledge for tlje professions »s 
sake, dnd <3Utorjocy froc the rest of society* 

*IOviay The nee4^ are for a ur.iversity ^hat is Dore fully a part 
cf s^^iety, €ver. while retailing its autoroay and acadecic freedon. 
The t^kZs are fcr a ar^versit> that has a sense of social responsi- 
fciiitjT, that ^a^; 2 proMca orientation tc ixs curriculuc, that is 
cor.c-r-.»:j with future tire, and that se€Ks the integration of knowi- 
\ ' y/ ' -'^ •^.srire eich cf the four elements ^f a ur.iversity aca- 

d^nic i-lar. ^azv^ on •erA-ironi'ental education. . 

Li^l£l> fcivt-r. the ervir:?r<rcntaf crisis^ that is engulfing the 
-.crlci, ther-; ic ^ reed f or "universities with acaderic plans based 
u;cr ^ p'^ilcioph, of social r-2sponsibility . Because of the explos-ion 
^^^^ ^ cf iT^-^ltfd^e, every university and every scholar and student fcust be 
t.i^l^ selective ir. the area^ of K;;o-:iedge in which they specialize. 
5ci^her -ha- hjvir.g sach a selection T:iade on the basis of pure insti- 
•jtSordl or parser al whini, 5r on the basis of disciplinary considera- 
" *:ior.£, it wouli preferable to r*ake*such a selection on the bas^s 
of ;x sense of zoci^xl resJ<ons:bility . 

f A philosophy of- social responsibility requires a decision on a 
student's part thdt he has a stake in the -world, and that he is going 
to^ use his opfortwinity of acquiring knowledge to prepare hiriself to 
• l5elpi^,g r^ke the world a better .place. Sirilar decisions are required 
of th^ ^^ch^lcir. and tj-e uriversity. This does not rean ^n endorsecent 
pimcular political rovenent. It does cean that universities 
idc-tify ,elel:*-nts of relevance, and incorporate then into a 
rsi*>'s risrion and curriculon. A uj^iversity can help laake kmowl- 
^ccidliy applicant; and assist the situdent and the larger con- 
runity ir acquiring*s3cilU in htw tc bri;^ about soil^l' change, -A 
urivor5it> c-acation qan be rade relevaaf, can be nade an experience ' 
ir. social re-por,s ibi J ity , if we ir high#if, education wish to ta>:e 
appropr^at*- iniria^*ive, " 

A ur.iv€-r.i^/ Should offer opportunities to students ^to h*»ightcrt 
their awareness of all l^inds of environ'^+wtal concerns - cultural/ 
social, and biophysical. While institutl^s of higher education nust 
be careful nojto resort to ir^octrdna^^n techniques, it .is t^jeir * 
role to proviSt j^oportunitjes for s^ude^irs to rethink the value bases 
of their lives and th^ir society. .Ani iii is well to rcoeribcr that 
such cardinal virtues as love and peace^at^c not' attainable if we do 
net have a subsfant^ial quality of life ^r*' this world,' It is -irpor^^t 
that ail persons f i^a mcfc of their idcrit^ty as husan beings- in their 
relations with other hunan beings. This jis* not to arf^ue that the 
group or the state is always superior tc* tt/e individual; It is .to in- 
sist that no huDan being can find his ov^t identity in a meaningful 
way sep>irate fros^ his relations with othtt* huoan beings- 

IS ^ ' 
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Second , er.viror.nertal tiducdtion is f un<da|ienT,ally probler-oriente^ 
education. It suggests, in its t>roddest sen'>e| that a student, a scho- 
lar ani a university should select courses a^ points of emphasis' 
related to certain Vinds of protl^iDs ir. uhicli. they have a particular 
interest. These protler^s could te of <i biophysical nature, such as 
the worl.d's -$t;vere 5:hortage of en.^r^y. >.ey could to unrecycled 

.waste, or to protlers of pollution in general. The physicval quantity 
of rc'^rcr.v^-.o resources couid pose challenging questions, a^png 
with th« depletion rate. The impact of rnar or. tt.e entire nor^hunar? 
hiophysical ^nvironzCT^t could provide a franev.'orv of study and a-al- * 

. that ^ould.te rewarding. There^ are increasing concerns relative 
to water quality,' air 'quality, and soil' quality that need to be ad- 
dresst-d by prof^e^or and students aliVe. Ir the social environment'' 
sphtro, h^z.ar living environn:ents need tote studied. In this urban 
wcrld, r^ny ,^tu:i-.nts ar i profeirsors c--;*.^ usefully demote their ener- 
gies to relating rro^ledgc tc :rc^ting tetter hon:e environjnents, bet-^" 
t^^r, recre-ation^l trvlronrcr ts , and bette;: work envfror.rK^nts . The rela- 
tionship of the ccono^^lc ahd the polit ical systccs ^o^>hucian living 
environments is cent ra"!. In r^^gard to cultural environrent's , again 
the professor ^nd student a:^- presented with rany possibilities . There, 
is the potential threat of cultural hocogenizat ion bdth within and ^ 
ar-ong countries, Regional and et&iic art, rusic, and ^rara are incrc^ 
i^gl^ under attach by forces jiaKing for sareness in the* v*^ rid and- in 
particular societies. But whatever the focus, there are plentiful op- ^ 
• pbrtunitics for proMea orientation in any of thearts and sciencW.- 
ard the related professions. A problem orientation will give a new \ 
rearing to. learning, and an enhanced notlv'ation for learning. In turn, 
the role 6i universities will be strengthened in the estimate of stu- ' 
dents Anl even ir^o-re irsportant, in ,the estimate of the larger coscsunity. 

Th^^^ a new tire perspective - .future tire - nepds to be adopted 
by uniVersi*ies. Historically, ^-nivers it ies have tended to enphasize 
the p/st. They have prided themselves on being depositories of knowl- 
edge / In tact, the vfcry idea of a umver&ity and a university libraivy" 
brinfe visions of old manuscripts .and dusty books of rr«any years of a^e. 
Knowledge of the past will always be inportant,of courscm^&ut the past 
cust, be studied principally for 'the l^sons it contains for the future. 
In rtruth, futurisn should bccose the concern of all branches of knowl- . 
^ ed^i>' and of rost co^rs^s. In add i t ioTv,,jpourses S5>ccially oriented to- " 
the future should bf" develop^^vi. T6r exacplfe, a univtirsity night oTfes* 
a se^iinar in a student »s last year in which th^ student would be re- 
quired to project the dimensions of a probler and its alternative solu- 
tionf; over a t-.enty- cr fcr-^.-ir period of ticc. S&lutions to 
problens arc not likely to be adequate if only the presy^nt or' the near 
future is considered. In any event, the re*al potential of environTscn^al 
education at a university level can be i*^ached only within a- context 
of future rine. 
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: curth , integration of Knowledge as it is applied to particular 
protl^rDS At, d re4uisite of environmental education. There is a resur^- 
g*rM I re:2 to permit an4 encourage both student and faculty member to 
r^'liA.tt' ary ar:i all aspects of knowledge to environmental probi>jR6 . 
iflit ha.v h*rarJ rany words about ^-1 : ldi<;c<Lp! in^rity , interiisciplina- 
r.*^, dr.j Tar^iiiiclplinarity . Ir. fact,'^here is nothing wrong, i\s\da- 
^€-»tai:'j, dtvut ^isciplinarity . All of these aspens of 'knowledge can 
l». rtli'ecto ►r.vironRentdl problems. Thus, orte could imagine elements 
:'f a:! . If 1 in*-s leJer^g applied to environmental problems in one or 
a'^ct-.-er J arte of the curriculum or student's learning experience. In 
didiTior, th^rt- could ^:isL\y be multidisciplinary and interdiscipli- 
"iT'^ rc-r^3 ait^lie^ to the sare ^range of problems. The concept of 
.r t-r^rrat .0.^ of ^^.owledge is fundamentally a concept fhat requires 
opt-.' v-^ or ai-;roach to a problem. It does not deny the validity aind » 
jr»:r : f i - ipl ir*ary knowledge. Nor does |t embrace .in terdi-sci- 
plinar.tv f.r ir :er;:is-c i;-! inari ty 's sake. Rather, ^i^t requires a re- 
lid-.c c ;i-evtr particular areas of Knowledge are useful. art'd valua- 
tie -o premier, atjectives at hand. Of coi^sejiji^irtK fhis as an 
Oj-^ctivt, rucr greater Emphasis will have tQ be pl^jvetJ Oji intexxiisci- 
pi Lr arity than has teen true up to now. • * * • . . 

A university which adopts an academic plan based on social re- 
7 3; r rl:: : , ..-^ o/*ientat ion , 'future tiiae, and integration of 
Krowleig*? 0.3 f undamehtally committed to educating its students in pro- 
tl^n solving. Cvcr the years universities have done rather poorly in , 
ij^^vlotin*^ the problcT.-solving abilities of their students. Normally 
t^ere ar,^- relatively few opportunities for students to leirn how to 
^uertify problems, how to develop alternative solutions, and how ^o 
-ate elf active .^tops tovJard implementation. Social change is often 
t^orurht >f ar soir-ething that can be prescribed, something fot» someone 
*is<^, r.it.'-tr thar ^ that is evolved and personally experienced, 

ar:i over, pefsorally pair.ful. Social change is often (Jiscussed in the 
atstract, tut s^:lciom ir there a concerted attempt to develop instru- 
m<.r.tal <itiU^*-:s among the students. An important factor to keep' in 
mir<? ii' .that iirstrur^intal abilities are needed apong ali kinds of 
people, regardless of their position in^socicty, their field of know- 
If-dgo, or the protien -with which they are concerned. Iftstrumcn^al 
abilities arc needed just as ruch arong the pjhysica^ sciences and the 
biological sciences as they are ampng the social sc^pc4s and th6 
^uT-aritiCo. T^.ey are needed ariong professionals, aiy^ng specialists, 
ard a-org g^ncrali:^ts . Cvery student is a potential decision-n^ker* If 
itu^tr*j>^rc to^tecor^ «*lfcctivc participants in community betterment ^ 
ir years to com*,'^thoy' sho^ild be pemitt«d and encouraged to enhance 

their proM^-solving abilities while Enrolled at universities. ; ^ 

t 
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Problem-solving ^nd instrumental abilities 'can be strengthened 
in many ways. There must be flexibility in the content of a univer&ity 
education, so thai each student can adapt the curricula to tfie kird 
of problem focus he or she would most lifce to pursue. There need to 
be opportunities for students to take initiative in their own learning, 
just as they would take initiative in "regard to problem-solving at a- 
t^ime after graduation^ Thefe^ should be opportunities for internships - 
and special projects in the community, foq«sed upon social change and 
environmental concerns. Such experiential education undeiM ines* the fact 
that not all 'knowledge is obtainable on campuses of universities. Com- 
munity members mu^t be involved -with professors and students if off* 
campus experiewnces are to be effective. -In this way students 'can. 
learn that most social change takes play as a result of cooperation, 
not confrontation^Envxronmentalf education should be mult i -cultural , 
since the solution to environmental problems may vary culture* to cul- ' 
ture, and certiinly ways of implementing solutions will vary culture 
to culture, furthermore, ervironmental concerns are system concerns.' 
In our w*brld, everything is oonnected to everything else. ^ These in- 
terlockij^g systems mus< be understood and must be changed if we ^re 
to make progress in quality of life. Cybernetics becomes of great t 
concern to those who would eAiphasize environmental education. 

7t\\is envi^nnental education is a philosophy of iduda-tion. This 
philosophy provides clear guidelines for those who would intrdSuce 
cha:>ge in universities. These guidelines are ap*plio^ble whether envi- 
roniervtal eduction is to be introduced throughout ar* entiro ^ni^cr- 
siyy or in just part of a uni^?ersity. They are applicable whether 
hi university. 



th^ 



institute , faculty, or school is old and established 



67^.new and unstructured. They are applicable whether the approach i»' 
specialist or generalist, avocatio^ial ^or professional. And they are 
applicable 'regardless of tne academic area, disciplinary field or 
1 ibje 



subject matter concerned. 



Xhe need for environmental education has never. been greater. And 
is a worldwide need. *The recognized leader in thls.wprtdwide move- 
mdnt is the Organ isat ion. for Economic Cooperation and Development ror , 
DO-e than four years OECD, through the Centre for Educational Research 
an* Innovation, has been actively encouraging universities arOtind the 
wdrtld to b'e alert to opportunities and responsibilities in environ- 
mental education. Its conference at Nice ini Sepfsnber 1370 was an ini- . 
tiai exploration into the nature of •interdisciplinarity. It was the 
'concensus of that conferpnqe that interdisciplinarity was-an important 
* rrerb in higher education. However, the trend could be neither condem- 
ned hor endorsed, the conferees felt, aphrt from the use to whicfc 'inter- 
disciplinarity was to be put. Since OECD is essentially a problem-^., 
* oriertted'oVganisation, it was not surp.rising that its next step was 
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taken promptly .^r» April- l^'^l it sponsored a very productive seminar 
on environmental education at* Tours. Essentially, the To urs> seminar 
identified much of the Jdedlogical or philosophical l/aSe of environ-^ 
mer^tal educat-ioiv. It also made important contritat ions 1^ defining and 
delimiting the concept of environmental education. Through the OECD 
publicatiorr programir.e, the results of the^^ efforts buecame widely 
known. An<l nc^w, three »year^ later, ue have yet anotKer' init-iative by* 
OEC£). TKis time the preparation for the conference' has. beep preceded* 
by a set of case' studies arid surveys. Conference part'icipVs^on is • 
broader than ever before ."The emphas-i^s is upon actuaf experience with 
envtvonmental education, and probleirts of implementi;?g it still further. 

The Member countries of OECD J>ear a special res'po^ibility in 
regard -r6 e.nviror^er-ral education^.Th*ey a^e the more advanced ^njJus- 
trial^ countries. They have' complex envirorjnental problems, of a kind 
that other courj'r:r:es will soon experience And they have substantial 
systems cf education, which have^ develop^ over many years. 'These 
systems ir. turn havt« influenced ,$re continuing.^ to influence edu- 
. cat ional. pat terns in many* other cqjurttries ai*ound the world. 

Up to* now the systems of higher '.oducat ion in -the various OECD 
countries, while having many differences, have essentially shown 
similar tendencies. Almost without exception, the bulk of institutions,, 
of .higher education in these countries hav^ followed -the' classical ^ 
model of higher education. In these universities', professors are. pri- 
marily identified by the , dUscipl ines or professions to vhich th^v . 
belong. Th^ emph^is is 'on .the. accumulat ion new knowl'ed^e and the. 
acquiring*of knowledge for Knowledge's sake'.^Inthe last^ few years, a 
jiun*er of Member countries ■ have created ne^ universities . Some of these 
hav.e beconb Experimental ufiiversit ies , and have not- followed the clas- 
'sical model. Several of thdm hav^ ^become explicitly oriented toward 
environmental education. In sxill other instanotis, there are particu- 
.lar fa^ultie^ or inst itutes ^or "school? of cuch larger universities that' 
have become the experimental i^odels in environmental education. * 

Thus it is apparent that we in environmental education have made 
some progress . We started some ye^ars ago with discussions of the envi- 
ronmental jrrisis and with observations on interdiscipl inarity . We then 
preceded to» define the concept of environmental education and identi- 
'fy warp of its initial application. Kjc^w, judging from the papers . 
tnis conference, we ar^ concerned with its further implementation and 
wij^ its status within our universities - hopefully a co-equal status. 

• Have we then come to the end tff th€ line ? Are we now attaining 
our ultirate-goal ? Vo we cpme to Rungsted to celebrate the last confer, 
opc*- devoted t*o the development of environmental education for OECD 
cc>u-tries ? Wh^t is, and will be, the significance of the J?ungsted 
conference ? 
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\ I belike that Rungs ted is not Xh.e conclusioji of our efforts* 
Rather, it represents*a significant midway point in ^ long-tern ef- 
fort to reform higher education. It ^ignifies the, intr^^xUiction of * « 
environmental education into at least one of the ctOTicul^ of ^ - 
least s©me univenS'ities in* each of ■frl'^e OECD countri^es. And the confer- 
ence ^has^-resulted in the descriptiori and analysis of these program- 
mes and the identification of the conditions unddr which they can be . 
^ introduced and can prosper. Thiat, is no small accomplishment. We have, 
a right to a certain satisfaction. / 

There remain three important tasV s aht ad, however'. First ,envLroniren- 
^ tal educatioTi is In danger beinp restricted ty beinf viewed eitiier 
*as ju^t another general education ' course (another course **'add-on"), 
or as anotffer department, instijilt^, school, or faculty in competi- 
*tion with other departments ,' institutes , schools, or faculties We - 
-must keep our eyes on the long-range objective, namely,' that enVi- 
' ronmentAl education should pervade all kinds of curricula*,*^! I'.Kinds^ 
of departraents , institutes, schools or faculties. 

Second ,* up to now we have beeii concerned wit>i individual juniver- 
siti'es and their curricula: the time has come when we • should focus 
our attention* on systems of universities. Each of our. countries has* 
such a system or a series of systems-i Each system contains' several 
or many universities. Within eaph of these systems, will the pattern * 
of the last five years f>revail with the classical model of universi-/ , 
^ ties contajiumg to dominate, and environmental education retaining* a » 
small ^experipent4l - and hopef^lly^ co*-eq<iaV - st-atus, here and tlyere ? 

Or, has the time not come to remove the "experimental** ^abel from 
environmental edlication ? 'Given our substantial experience with it, 
and gi\fen the "urgenc^ of worl-d environmental problems, should not envi- 
ronmental education be a major thinist *of each higher educational * * 
• ' system ? \ 
y ^My own response to these latter questions is definitely in the 
affirmative. It is time that OECD MeAber countries rethought the 
principles underlying their systems of higher^ education. If environr 
mental education is to assume its proper and justified role, the clas- 
► sical model of a university should become the exception, rather *than 
the rule. Environmental education, broafily. coriceive.d as a particular # 
kiikJ of approach to education, should predominate in the .vast majority 
of universities and university curricula. Most universities and univer- 
sity curricula should^move ii^ its' direction . 

A third task /lies, before us* Environmental educatioji.is ptxibYSa- 
^ented education. T^e study of envirorraent rust not be artificially separated from 
^ the study of other p^esfeing'problems of the world. The problem^'^pf hxiran 
conflict and cooperation, the problcns of human Identity, the prcblei^G of^pono - 
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miq development - these are a .few of the countless areas of human ^ 
concerji. And envirbriment is*related, but per^iaps n6t always central,' 
to each of them. , . . ^ . * . ' ' 

We in "Bnvironioenta'l education have an opportunity to- give 
leadership to problem-oriented education, and not juBt to narrower 
environmental educationj^This is a necessary nixt step if the t^m 
"environmental" is^ to Retain a broad meaning. More important, the 
ultimate significance of the environmental ' approach to-^du'cation lies 
in such a course of actipn -^in relating environmental factors; to the 
• other problems o^ the world. • 

Thus after Rungsted we will still have importahf'unf inished 
work to do. The goal is to work for ^systems of higher .education in 

each of our countries in which^ problem-oriented- education is the nor- 

* * t 
mal pattern in the majority of uniVe,rsities.* ^s a supplement to this 

normal patterr^, one or two universities, or supplemertt^a parts of 

universities, should be expfected to retain the clas^sical model and 

emphasize basic research and knowledge for knowledge's sake. One or 

two universities, or supplemental parts of universities, slTould be 

Jt>oldl5^. experimental. They should npve oj?^ beypnd- the confines of pr<r- 
blem-oriented or -enviromivental ^ucation -as pir^entiy conqeived. But 
each system in the main should 'emphasize' p.roblem^rientfed education v 

^ in most of ^ its* univer\s.i;t"ie^*" ' ■ ^ 

■This is an ambitious goSl. ^tt'is "not attainable ^icihy or'^^-: 
ly* "But nothing sh^rt of an ambitious ^oal is adequate^ to thfi^ t^di 
educational needs bf our problea-i^cty^ra^-^todayv^ ^^^^^^ ~ 




ADDRESS BY MRS, TOVE NIELSEN, tJPMTSH MrNISTER OF EDUCATIO K 



V • Royal Highness, Mr. Secj?eiarjNGenferal,rLadies and Gentlemen, 

^ , ♦On behalf of the Danish 66vernment' it ft^a gre^t pleasi^re for 
me to welcome you to Denmark to this conference of Environmental 
Education at Post -Secondary Level/ 5/e are flatter?;d that the JDECD. 
has chosen our counti'y as a site for* this verj important meeting, and 
. .^I feel^ convinced thcit the"*esults of th^s conference will cont^bute 
to enlarge our^ efforts in the field of envi^onmentaL education in the 
fujure., , 

\ • ^Ali over the.vorid the ^^ndency towards a closer Relationship 

bej:ween education and the community 'is a predominant^ feature and thus 

f tj\e ^OTergence of environment as a, public iss^e has been refected dJ.sd^^ 

iT» ijie rapid growth of n:he e;ivlronm»entiai ptJOg^'ammes in education-. - 
r , . Environmerafftl education beirig of an interpational character 

makes 'a wid^e international cooperation natural aiid essenti^^ In view 

"^^'^^^^^^^P'^^S;^.^-^^^ to. exprjess aj^eciation for the fiei^^ihg 
^ '< hand which is thus str6tched out Jo national authorities iij^xider ' 

^tp facilitate their efforts in th^ struggle ^for a bett^3>-«ovironment, 
Ji ^and for the aid th^ environmental programmes at 'our univer^tie^^ay ' 
receive from the results of this and the two above-mentioned corS^r- 
ences. ^ • • . / . * - " » ~^ 

" We all 'feel that the d^mands_ for an Improved society are growing 

in these yeaps and it is my hope that 'the achievemfents of your work . ^ 
, in the comihg days will be a step towards 'th\s goal^ 

With these few words I wish all participants a successful . ' 
conference and four dayg' of hard* work. ' 
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REPORTS 'AND R£COHM£NDATIONS OF WORKING GROUPS 



SDKMARY RECOMMENDATIONS • 

Responsible authorities in OECD Menber countries are uj^ged to : 
i)- 'encourage the acceptance and development of environnental 
interdisciplinary academic units which would provide ap- 
propriate traihing for the specialists and generalists, 
professionals, educators and decision-aakers as defied 
in the r^^rts and recpnaendations of tl?e Working Groups ; 
ii)- suppbrt .the establishment of interdiscipllneu?y environ- 
mental research institutes as distinct from muiti-or pluri- 
disciplinary institutes which may^ not'h^ive fntegrated ap- 
proaches towards the design of research or synthesis of 
.results. These interdisciplinar^r institutes should be licked 
with the teaching institutioris and should receive spe-^ 
- cial allocations of * resources for their activities'^; 
ii)- encourage and support the establishment of National Councils 
*" "^f Environnental Education to ptoaotc environme^ital educa- 

tion at the prfeprinary, primary, secondarj^ and pos:t-secon-' 
dary levels s * 

iv) - develop the principle of recurrent education - discussed in 

pr^svioxi? OECD p^blic&^ons - as a long-term s|rategy for 
the future of environmental education. In the immediate 
fu-^ure, educators, professionals, and decision-maker^ should 
^ * have better opportunities for retraining and for expanding 

their Environmental knowledge^-and skill. This could be 
achieved by developing a flexible "organisation for*both 
• systems of education and work, j ' . 

Academic instituti6ns that engage in environmental education 
are urged to : . ♦ . 

v) - be fully *aware that such interdisciplinary pbogramaes are 

^believed to be best implemented through a proMem solving 
approach, issue-oriented and system-oriented <^«sc studied, 
- team teaching and practical* field work ; 

vi)- assure leadership roles in establishing forums to formalize 
comrrunication between interdisciplinary* teamF and decision* 
makers on community and regional environmental problems. 

26 



Organisations involved in international envirx^nnental research 
ahd education ai»e urged to : ^ 

vii)- continue and expand the coordination and cooperation of 
their work in order to avoid unnecessary duplication of • 
efJbrts. - * 

. viii)- maintain a flow of infomatioTi on environmental education 
and research, with particular respect to manpower, re- 
sources and institutional facilities. 
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Working Group 1 : 

envipo^:h£ntal education for specialist? akd gekeralists 

Chairnan»: P. Jones, Canada 
Rapporteur : ?. Laconte, Belgian " 



1. The centers of the Rungsted Conference eaphasized the priority 
need to proaote simultaneously : 

a) the training of a larger nunber of specialists in the •natural 
or ^iunan sciences abl^ to treat environmental probleas. 

b) an ability m these" trainees to cocrrunicate adequately with 
other specialists whose work has an environrental impact. 

2. This requires that in tho various disciplines and at the various 
levels- of university and post-university education a^ training in the 
f j.eld of envirorxiental action ar^j inteiKlisciplinary ^^onnunication be^ 
promoted.* In ordar to accomplish this objective ve specifically 
recorx,t:nd that : 

i.)- Each "DE CI K^xiber country evaluate how nany disciplined 
specialists should receive environoental tVaini-ng and how 
rany people night be required of a- general natural or so- 
cial sciences, or huDanities background with ecphasis on' 
*. ^nyXronrrental quality over the Tiext 15-20 years. These 
evaluations should recognise the consequences of the 
Merger country's environmental and science policy and 
provide a basis for the development of national environ^ 
meiital education policy at the post -secondary level. 
.Member countries encourage the development and acceptance 
of Envi-ronmental Academic units at some of their post-sc- 
coivdary institutions. In order to ensure the adequate 
developr,cnt|Of these interdisciplinary units it is furtl^cr 
recormi-ended that special additional, financial resources be 
allocated specifically to such units to maintain their 
^ intcrcSisTciplinary balance. * 

In some cases inter- institutional (r?orc than one university) 
educational units ma> be desirable to optimise' the use of cxpcrttce 
ancJ human resources . ^ (\ 

. \ , 
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iii)- General overview courses be nade available to all students / 
early in their studies. These courses should provide a 
conceptual fr^n^^work being both of value in itself and a 
point of departiire for further studies of ^environmental 
problens. / 
It is recognised that a broad variety of subject natter should 
be presented including the natural and social sciences* law and econo- 
mics as well as the hirruarities. 

iv)- While ever>' effort should be nade to create a variety of * 

educational progrd:q:;es there will still be a need for ' ' 
Training ir. the specialised discipli«nes that rvake up 
£nvironn^ntal Sciences , natural and social sciences both 
pure and applied, and hunanities. 
Fecognising the difficulties these disciplines face irr tackling 
nany environmental problecs we strongly urge that special educational . ' ^ ^& 
and ot^Ler efforts be isade tc facilftate coiszunication between experts. 
This is a rrcr^iq-uisitc for that, tean work wh'ich we see as essential 
for the solution o,f cany environnental problems. "> 
v)-- Each 0tC2 Merger country should enco-ura^e and support the 
fomation of a national 'council for environmental educa- 
tion and f search centres (faculties, departments , insti- 
tutes, etc.) for the purposes of exchanging infomation 
or perhaps pooling o^ resources for the national good. 
Future international meetings might b^ planned to bring 
such nati<jnal councils together to ejcchange information 
on an intcx^nat ional level. ^ 
vi)-. While recognising its specific t^ras of reference, this 
Working Gr<>up nevertheless urges K€s;mber co^intrie^ to em- 
phasis^ the world-vide significance of cnvijN^nmcnt^l ^edu- ' • 
cationi This should bt in terms both* of optin'is^g the , ' 
xsanagcment of resources* in industrialised 'countries and 
providing the basis fox* third v'^rld industrialisation with 
^ ninimum environmental impact of ^w^rld-wjdc consequences. 
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Working Group K° 2 : 
EKVIRONMDJTAt EDUCATION FOR PROFESSIONALS 

Chaiman": G.H. S^-ell, United States 
♦Rapporteur : P.F. Regan, OECD- 



EDUCATIOKAL POLICY . 

i. »o ULprove the environmental coiiptfne.nt of professional education 
in existing and plann^ prograraes, goals should be forrralated (ai>d, 
where possible, icplesented) at a national level. Previous educational 
preparation and future enployrent opportunities for those qualifying, 
in the progranres should be considered within this planning process. 



DEFINITION 

♦ • 

2, Ift the context of ^ic t?TaTcr:eirt, s profcssioTial is defined as 
ar ipdividyal' who (a) bears independent analytical and :;jud^ent^a 
responsibilities, and (b) possesses a qualification, , usually approved 
by sosc regulator>' body or recognised educational institution. A 
^st-secondar>' education is nora^ll^' irpliod* 

I 

• • • - ' . . 

NECESSARY COKPONENTS^ 

a) In general, all professional education shoxild include sone 
•oultidisciplinar>' orientation, which is the essence* of an 

^ environcental perspective. This orientation is necessary to 
ensure an adequate scope of ^ subject concern iand the ability 
to corrunicate with ^ther professionals. 

b) For professionals with responsibilities significantly in- 
volving the environment, the t?dlacational process should 
also include extensive, in-depth training in a subject or 
skill related to the control of cnvironaental problcns. 
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c) If the pxY:>fessienal j.s to be given responsibiliries for co- 
orxlinating, nanaging, synthesizing ^e efforts of other 
professionals in the erfvironiaental field, a third educational 
coDponent consisting of broad but rigorous training in envi-^ 
roninental systeras is xequired, 

I Continuing ANi>' ricukrent education 

3. Educational opportunities for practising professionals should 
exist to : 

a) Provide recurrent education in new fields of envirojysental 
^ specialisation. 
' b) Refresh earlier educarions beconing out of dat# through 

' technological obsolescence, 

c) Provide the broad environmental orientation necessary to' 
the e^virorjrental co-ordinator or aana^r. * 

d) Retrain teachers. 



EDUCATIONAL TECHNIQUES 
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Extensive use of problen-oriente'd case studies as. a technique 
of iJiterdisciplinar>» education is encouraged. Institutional fLexibi- 
lity and innovation, however, is needed tiT cope with the evaluation 
and guidance of students and to provide adcquarc instraction * 
5, Systej^.s analysis and synthesis is an esseptial aspect of envi- 
r>onr:ental teaching. There is a rt«cd to eaphasise four professional 
considerations : 

.iJ- Social and hunan (including involvccent of the public) 
ii)- Ecological, 

iii)- Karagecent and Inforoation sy^tcns (including th« decision- 
naking process) ^ ^ 
iv)- Technological. ' ^ ^ 



INTERNATIONAL RESPONSIBILtTIES 

• 

6. Interoational agencies arc encouraged to maintain a flow of cnvi- 
ronnental inforssation for professionals. Both ^*ort-range devdopricnts, 
such as new technologies or threats, a^d long-range trends, such as 
i5csource linitations, are involved* Hie exchange of profcssioiwa ex- 
^.pertisc acr>DSs national and geographical borders also enhances abxli- 
ties to cope with environcsental problens. Agencies should also pro- 
note the dcveloprjcnt of cnvi^onricntal education at all levels and, in" 
particular, for professionals. 
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ANTICIPATED PROBLEMS 



In icplenenting these recona«ndations, a set of injp'titutional 
obstacles are recognised : 

a) The likely reluctance and, in nany cases, ij;«bii'!^ty of 

decision-nafcers to adopt these proposals. 
t) The dif fi&'jlties in disseainating thp necessary inforaation 

• in a forn acceprable to dccision-naJcers. 

c> The ii;,ertia of altitudes in professional and aciadf^c insti- 
tutions. 

d) The difficulties of icplerienting cid-career envirt'fj^ental 
education ror nanagers because of occupational prc^'^ures. * 

e) The difficulties in defining "envirpnrental scien^'<Jti^* and 

• the vagueness of environcental responsibilities T 

f) Th*e shortage of appropriately qualified teachers^ 
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Working Group 3 
ENVIRONKENTAL n)UCA7I0N FOR EDUCATORS 



Chairnan : J. Huble, Belgiun 
Rapporteur : T. Dal%y, United Kingdon 



•1. This working group included t>oth those who had taught in schools 
and are now involved in teacher education and others interested in * 
this field because sorfe of the students attending their courses will 
becOEfe teachers. The group did not have experience of all patterns of 
teacher education found in the countries represented. In nany. cases 
the courses discussed had relatively few student^ and had been ill ope- 
ration for a very short tine. * 

2. The intentioi^s of such courses were discussed. Sorje placed eapha- 
^sis or dealing with pT>oblens arising in the environment (conplex envi- 

ronaental situations) whereas othei*s used environcental situations as 
illustrations of Dore general therms, concepts and nethods of study. 
Both groups realised that no course can be organised around chance^ 
envirora^ent^l incidents ; what is essential is that froo work focused 
OP particular environcental problems, generalisations and systenatic 
scheces should be drawn which can then be applied to. other situations • 
No consensus on the organisation of courses could be achieved in the 
group but there was general agreencnt that it is useful to include de- 
velopnent of a systeas approach'. 

3. Envirorjaental education i:ust include sone consideration of value 
judgcjents. An interdisciplinary approach to the stud/ of e^vxroncsental 
problccs facilitates thia. No one wished to inculatc particular values* 
but rather to provide opportunities for the developaent of an adequate 
personal value systca. This kind of education requires -i?hat the ini- 
tiai and recurrent education of teachers should lead then to exanine 
and to develop their own value systems. At the^ sane tiae, it is neces- 
sary to help the^e teachers to produce learning situations that foster 
the sane kind of developaents in tl^eir pupils • Useful tc^chniques for 
this kind of educafion night include choosing examples with value-laden 
content, using real-life situations ajid exercises involving roie^piaying 
and sioulation. In addition an exanination of the developaents in ©oral 
cducaMen aigh^ be helpful. Always, the age and so the readiness of the 
pupils for a particular kind of educ'atlorf aust be considered. 
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Irterdisci?linar>' teachings which often involves Jooi^ing at. par- 
ticular sitaaticr-s free nar.y angles, was favoured. Besides foster^^g 
value education, this ki>d of approach ensures tt^t pupils gradually ^, 
•develop a schcla^tir understanding of the environment. Nevertheless^ 
ir.t«rdisciplinar> teaching has been found to pose severe probleas . In- 
plerer.tat ion rendered by the insecurity of individual teachers and 
by organisational constraints. Although it was felt tiiat all teachers 
shouL2 receive ^oc^ erviroacental education, at present it is likely 
rc '^ro^'i. r.czes^ry to ase thdse specialised in separate disciplines 
IT, providing this. Teachers who are required to take part in inter- 
disciplinary teaching to be given time for planning their vork 
a'-d cppcrtjnity for Additional graining. It is also useful to be able 
to ccill *ipcr. oatside "sxp^rts . T>jose who are rost successful are like- 
ly to s^^illed i'l asKirg questions to stimulate discovery learning 
^r.i al^c atl^ to accept a less well -defined authoritative role than 
tre teachers who see thenselves as instructors. 

S. All innovations Introducing environmental education* into school 
irvo^ve a ^yjTp'athetic attitude from educational adninistrators, fron 
t^e school principal ard. fr-or. the, teachers themselves. It is necess- 
ary to tn-vurt that- those at all levels of the educational system gain 
some "insight into ervironrental education. As this area involves the ^ 
handling of sensitive issues not all teacfiers will feel competent or 
will find the task attractive. 
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i>- Opportunity for environmental education should be made 
available for those *iF.volved at all levelf in school 
education - administrators principals of schools and teach- 
♦-S^, All teachers sh^T^d repeive s6me environmental edu- 
^ cation while undergoing training. At present it is likely 
\ to be recessary tb use experts froir' separate disciplines 
to provide this. • 
It should be recogiUscd that teachers involved in environ- 
mental education need to *be given tine to prepax*e and to 
consult with colleagues* Their teaching hours should be 
reduced and it is urged that finance should be available" to 
rake this -possible. • 

Environmental education involves the development of person- 
al value systems but not the inculcation of particular 
values. Teachers uirder taking environmental education should 
be encouraged to exanine and develop their own values and 
should be shown ways of leading to sinilar ^developments in 
their pupils. ^ ^ 
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iv^ - Environnental education should entail Interdisciplinary 
' teadh-ing since this leads both to an appreciation of 
^ interrelationships and provides good* opportunities 
for ejianination of values. >^ * 

V) . Courses for teachers of environmental education should 
include consideration of the specifying of objectives, 
the desig.n of worJr suitable fo? particular age groups 
aiid pratice with a range of appropriate teaching skills, 
^ese include the organisation of field-work, groupwork, 
tean- teaching and problca oriented approaches, 
'vi) . Research should ta)^e place on the problen^s of interdis- 

cipl'inary^ teaching which include the personal insecurity ' 
o5 teachers and the conditions that pjrcdt or prevent 
co-operation if teachers and 'tear-teaciiing. * 
vii) - A detailed progranrie ^of investigation of the effectiveness 
of cnvironrental education for teachers should be 
• instigated. This should atterpt to evaluate the ef fective- 
^ nessibf present teacher training prograrjses and the 

ir,plei:>entation of change that such t^^aining initiates../ 
At the sacie tiiae, it is necessary to discover how / 
effective are particular attempt at purree uluffi changed - 
and what factors operate to ensure effectiveness. 
i^V - Study should be rade of the desirable balance and 

organisation of contents within courses of envrironiaental • 
' Education, and particularly of the i^lationship between 
natural science 'and social aspects and between local . 
and global enphasis. ^ , ' 

X) - There is at present no shared language to. provide a 

conrop frac-work for discussion of the objectives involved 
in educating teachers in this area, and this should be*- 
g^ven early attention. 
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•Working, Group «♦ * , 

• / 

ENVIRONMENTAL EDUeATION FOR DZCISION KAKERS 



Chairnan : M.G. Royston, CEI 
* Rapporteur :.A. SroWnlea, Australia 



PREAMBLE 

1. The target group of decision makers, in this context, has the 
power to rake decisions affecting significantly the quality of life 
and environment of niany people external to their own group. It in- 
cl'jdvs politicWis, civil servants, industrialists (including bankers, 
real Estate develppers, speculators), trade union groups > and, to a 
larger extent, citizens' action groups.* 

r. The iecisioH'-aaKing process nay operate in ways inimical to envi- 
rcruner.tal* well -being . ^nshar.^ infomat ion, undisclosed alternatives, 
anconsulted viewpoir.ts, unaccouxyable actions, inaccessible people, 
ifteffecttial involvecient , covert- persuaders, iiaited data •base, .opera- 
ticnal tine constraints J unclear "'responsibilities and boundaries, in- 
i:ility to rera^c skcisions, inadequate social iapact assessment, by- 
p-assing governnent processes by industry, unwillingness to listen 
and an inaljility to be heard, inability to learn fron mistakes, polit- 
ical sensitivities closing out review, ego involvement. 
3. High levels of literacy, income and technological development are 
not the necessary and sufficient conditions to av,ert an uneven and 
inequitable incidence of environmental deterioration and social dis- 
sjxudty* rurth^rmore, low levels of .literacy and techno^gical experr 
rise do not, in themselves, preclude social and environmental • impro- 
vement. The crucial parameter is the -quality of the relationship 
between the decision makers and the people - if a marked gap exists, 
then environmental and social proljlems will- inevitably arise« Th^t 
gap, may be a sensitivity gap, an information gap, an accountability 
g&p, and so on. ^ . • 

prime objective of any environmental education activity for de- 
cision makers should be to ic^provc the quality of the decisions made 
in such a way that •woul4 ensure lasting reductions in the total burden 
of environmental deterioration and social disamcnity, as well as an 
amelioration of the inequities that generally accompany them* 

25 
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5.. The variety^f environmerLtal education activities reflects an 
adjustiaent to *the mi lieu iti which the decision-making takes place. 
The activities range from seminars to short,^coarses and to post-graduate 
training for some, and may involve single types of decision makers *or 
mixed groups of various kinds of decision makers, and iray take place 
in a tertiary institution (college, institute, university), in a Field 
situation, or combinations of these. The programmes may vary in the l?evel 
of technical competence required, but will generally elaborate the ways' 
in which environn>€ntal problems arise, t^o methods of environmental 
problem solving, and the sources of infornation needed. 

6. * The full costs and th6 effectiveness^^ of «ach environmental edu- 
cation activity for decision makers have to be evaluated. An 'effective 

* • 0 

c6urse may generate more work for the tertiary institution. WH'ile a small 
university s'^ares a custodial responsibility for the future of society, ' 
its community involvement shoula in no way conpromise its research base 
and independent integrity or its scholars. The go^l of community involye- 
nent is, in fact, a t-etter and more effective university and not its 
conversion to a vehicle for achieving the a'spirations ^ powerful decision 
making groups. .{T > 

RECOMHEKBATICNS , 

i) - That each Member government of OfCD should establish' a 
^ *iational Council on Environmental Education. This^. Counoil 

would develop curricula in^environmental . educat ion sensitive 
to ^t^ national cultural setting, and responsive to its 
national needs. A -first task mi^t be. to devejLop a^programme 
for decision-makers, 
ii) - That th^ approach to the educational t<isk should be^'problem ' 
issue- and systems-oriented^ so that decision-makers may come 
to unders^tand the theoretical bases and concepts of environ- 
mental science, t!ie nature and evaluation of the consequences 
of decisions and the decision-making process (especially -as 
regards impact Assessment and cost-benefit analysis), inlti- , 
aily on local, then regional , 'and subsequently global scales, 
and in societies of varying cultural ideologies ana settii^gs* 
Among the significant out<:omes of such an approach would he 
an understanding of the basic lawsi diversity, and cpnstraints 
inherent in ecosystems, insight into how and why environtrentai 
probler« have ar^isen, and competence in the "methodologies of 
environisental 'problem sol\?ing, including systems analyses and 
problem definition, 
•iii) - That appropriate institutional structures e.g. Tnvironmental 
Forums, be establishe<3 in OECD Member countries to formalise 
^Hfonmun ideation between scientists and decision-makers on ^ * 
* J community and regional environmental problems. 
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♦ Working Group 5 : 

^ A THE SUBJECT CONTENTS OF ENVIRONMEHTAL EDUCATIONAL PPOGRAMKES 



Chairman : 0. Francis, Canada. 
Rapporteur : .s/ Struwe, Denraarlc 



1. It was recognised that the specific content of individual pro- 
grammes would vary widely depending on the major objectives and orien- 
tation of programmes and theiV level within post-secondary institu*- 
tions. They should reflect broad societal ne^s and job opportunities 
available to graduates as revealed through manpower surveys, job 
analyses, and opportunities created by new laws and government poli- 



cies. 
2: 



The group agreed, however, that environmental studies programmes 
have a need for an introductory overview course and a more advanced 
integration course as part of any overall curriculum tlat includes 
training in particular disciplinary fields. - . * 

3.. The ^ appro priBie approach to tl\e overview course would be a pro- 
blem-oriented one. Problems would be analysed through a syste;n based 
on reasoning" that would examine historical, biophysical, socio- 
economic and technological aspects of problems and possible solutions* 
^. The advanced integration course would stress research methodol- 
ogies, - systems analyses , *and team worK^on selected research problems 
in applied studies such as environmental im^ct analyses. Onei main 
purpose of the advance course would be to provide eJtperience in team 
vork to people already trained in diffeVent disciplines and profes- 



sions. 
5. 



^ The group agreed that an annotated bibliography from present 
cour'ses would be of' very great use for assisting in the^election of 
topics an'd methods in environmental education. Also*a newsletter deal- 
ing with the^content of. these courses would ease the spread of ideas 
and contact between teacfe^w^s. This need is particularly strong for 
the intx*oductory overview* course. ^ ^' 



Working Group H^' S : ^ 
TEACHIKG AND TRAININ6W1ETH0DS 



Chairman : P. Schneider, Germany ** 
'Rapp^lPjll^ : H. Yosman, Netherlands 



1. The field allocated to this working group was so broad that, ka * 
had to restrict ourselves to certain aspecrts ' only / Methods" in differ- 
ent countries are so diverse that it was difficult to Igive recommerv- 
dations Vor all. Jhe case studies and other documents supplied by 

O^CT> ^especially Documelit 2) were most helpful in our discussions. 

2. ^ Each teaching method has advantages and disadvantages, cfne has 

to arrive at an appropriate balan;pe between them for an optimum course', ^ 
bearing in mind the different needs, of various groups of students. 

3. In general we* would favour teaching e^d Ife^rrting methods that 
actively ipweO^e the students f-ather thiin thqse where the student is 
merelj^ a recipieirt. Such adtivities presuppose high fe»taff /student ra^ 
tios, f lexible organisations ahd necessai^ resources,. T ' • « 

In some circumstances we feel lectures to be Appropriate* Their • 
■ particular value is in the inspiration they can' give and the panorama 
* they can present highlighting significant items. It i$ envisaged that 
courses will not be dominated by' lectures, and that lecture sessions 
will be integrated with other activities such as"[seminars and discus- 
sion groups. ' * 

5. Fieldwork is recommended because it confronts the student with 
» an actual problem that can be analysed and so can lead to abetter 
ability^to pose useful questions and to an understanding .of the pro- 
cess of decision-mc^king. It is one of tl^e ways to expose students to 
a whole problem.. It prevents them from being content with %oo simply 
a solution, thus minimS,siAg the likelihopl of re<iuctionism» Also the , 
student can recognise his own limitations in this kind of study and 
can reconsider ^his 'own attitudes* and values. Finally, he is enabled 
to discover the needs for diverse skills of communication. 
^* Simulation and roXe paying* are thought to be necessary 
because they give opportunities for increased understanding of 
many viewpoints and the operation of natural systems. Thjay also pro- 
vide possibilities for examining prob^ems^on e^yj^j^ty of scales and 
id for prattice in debision-ffiakin^ and ^nrTa 

t20nCQrn . 



Is and for prattice in debision-ffiakin^ and enhkncing personal 
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The breadth of environmental education and the variety of exper- 
; ienge of Students entering courses leads to problems . This requires the 

development of techniques for diagnosis ^f individual weaknesses. It 
is necess^ary to produce individual learning programmes to help stu- 
dents to rectify these shortcoming. Such programmes would be econoi*- 
ically viable if they were used over a niimber of years or shared by 
* several institutions. * * 

8» Communication : It is des^abl* in such a diverse field as envi- 
I ronttental ©j^^ation that a variety of method of communications and 
vocabularies, codes and^ymbols be used in teaching and expected of 
tTie. students. These include verbal, graphical, numerical, statistical 
« and systems languages. ^ 

Team teaching : IJie breadth of environmental -education is such 
that team teaching is essential. Retraining of t^a^^hers for working, 
in teams is likely to be needed. 
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Working Group ^ 7 : 
THE RESEARCH BASE REQUIRED FOR ENVIROKMENTAL EDUCATION 

Chairzaan : D. Kuenen, Netherlands 
Rapporteur : P, Trehen, France 



RESEARCH IN THE ENVIRONMENTAL. FIELD 

•» J* 
!• This research is .of two types : ^ I 

i)- Long-tern research : This deals with the functioning of 
natural and hunanised ecosystens and defines the varying, 
degrees of inter-relationships between then and hunan 
activities, and the iiapact of these ecosystens cxi huaan 
life. 

ii)- l^esearch into local real-life proMens in their environ- 
nent. • . ' _ 

2, These two tentative definitions give rise to the following inpor- 
.rant observations. : 

• Both types of researcji nust be interdisciplinary and this pre- 
supposes increased liaison between those doing it^, the najoriTty 
of whoa nust also be teachers. 

- Interdisciplinarity nust b« based on integra-ting principles 
which nay be related to the global systens approach. Sone 
aspects are quantifiable, for exacple, resources ^d transfers 
of energy or cycles 'of '^eleaents. Others - for cxanple certain 
hunan aspects - are not, or not yet, Quantifiable. 

i 

CONDITIONS FOR ENVIftONKENTAL RESEARCH 

e 

3. ^ Besides thfi university centres, there will have to be pluri- 
dispiplinary ^science institutes^ independent of the universities, for ' 
teaas working on general these© relating to one or other of the ^two 
research fields described above, and coaposed of researchers of very 
diverse origins. .Their job nust be to ensure continuity in research 
for which the universities cannot take op the responsibility, but 
they will function in cltjse liaison with the university centres > The 

ERJC . ' iZ 



1 



way these teams are structured must not depend on the usual adninis- 
trative procedures , 'bTit nust be allowed to cose about by a process of 
crystallisation. The tean will <>evelop by converging on already exist- 
ing nuclei doing research on such natters as local problens of real 
life. 

In associating thecselfes with these teacs, researchers will 
undertake to ca^e this Thei*^ principal task. These pluridisciplinary 
scie^e institutes will rely, soreover, on institutes or speci^ilised 
teans which by their in^uence enable these specialists to kee*p^ in 
touch with the current state of knovledge in their special fields. 

5. It is necessary to emphasize how difficult it is at present *to 
integrate the hu=an aspects with the aspects relating to the, exact 
sciences. \ « 

6. Th^-f new conception of work within these teans is based on two 
nai^, ideas : acceptance of the existence of different* levels of inteiv- 
vention in a piece of research, and willingness to work as a tean. 
,This new approach should also nake it possible for researchers to 
becone aware of the fundanental principle of the developing .nature 

of research fields brought about by the general advance of human 
knowledge on a broad front. It can be suroed up in a few' basic prin- 
ciples . ^ 

- unity of, place ; , ' 

- coord i;iat ion of research 9 

. - each researcher cust r^nain a nenber of the group of his 
original discipline ; 

- t^fie research cuxrrently being done becomes environnental re- 
search as soon as activity at each level, is fitted into the 
fracework of the sore general problens.^ 



I^;fEGRATrNG RESEARCH WITH TEACHING* 

In integrating research with teaching, the responsibilities of 
J . teacher-rese^chcrs for the" transmission of knowledge cust not be 

fdrgottcn. Integration constitutes an awakening, but it cannot i?» any 
way replace the aCqi^sition by the student of knowledge which f oms ^ 
part of the inherited sum of human knowledge. 

8*. Students must be made to participate in research, but limits must 
be s^t to such participation : 

irrscdiatc aim is to increase the student's experience 
rather than add to his knowledge ; 
- to begin with, sucj^ research should preferably be oriented to- 
wards practical p>roblcms. / y 

' > 4 
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9. It is essential to nake a good' natch between the level of the « 
student.and the level of research. If this natch is badly made, the 
result will be that the-- student will becone accustoaed to superficial 
ity and will get a false ide'a of the nature of research. The choice 
will also depend on the personality of the student, 

10. Lastly, integration icplies the dev^loprient of pedagogical 
research. . ' 



U3 

ERIC 



• * 

Working. Group 8 : ' 

Chairsan : J. Bussanyi, United Kin^oa 
Rapporteur : M. WUley, United Kingdon " 



* • CONNTLUSIONS AND RECOMMENDATIONS 

1. The group felt that the principle of recurrent education as 
already discussed, ir previous OECD publications should be adopted 
as a long-tera strategy for the future. This strategy entails the 
Dodificatibn of existing educational structure^ by the development of 
a systec whereby all individuals can return to the educational process 
at. appropriate periods throughout their career. It' is necessary 
because of the. changing needs of individuals to fit into a changing 
society and because of the rapid advance of knowledge, and it provid^ 
the ceans for further education, re-education and re-training, and_ 
updating. 

2, The lapleaentaticn of such a strategy involves nun>erous' problens 
whoso solutions mist be elaborated ac<:oV^ing to the conditions obtain- 
ing in each country. The group felt the following problens and as- 
pects to be particularly important : 

^ ,a) f^chanisps for release -froa ecployrsent to enable persons to 

attend courses. Whatever the details of aechanisns elaborated, 
they should fora a systen whereby *the indi\>idual should not 
be constrained by his or her eaployer to attend a certain 
course but should have the right of free choice. Further-, the' 
right to have tiae off should be eabodied in appropriate- legis- 
lation such as is already evolving in various countries. 

b) Mechanises for financing recurrent education. 

c) Selection of subject natter, with particular attention to 
the needs of the target groups. 

d) -^Organisation of courses : arrangeaent of subject aattcr, » 

options, diiration, tiae-tabling, use of facilities provided 
by industrial and other cstablishaents. . 
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e) Recurrent education should not be confined to universities 
but should Involve also other educational 'establishments, so 
of which already have considerable expertise in the orgaiusa 
tion of part-tiise education. But universities should play an 
active teaching and co-ordinating role. 
5) The strategy* inplies a re-appraisal arrd the development of a 
new partnership and systen of interaction fetweerr aniversiti 
other educational estatlishrents and various sectors of the 
outside world. 

♦ 

In the field of environmental recurrent education in particular 
he gn>up f^lt : - » 

a) 7hat\ courses should be run* to achieve two cajor objectives : 

i) awareness and a general overview of environnental issues 
and problems ; • 

ii> expertise in particular envirorirentally relevant fields. 

b) That three target groups should be particularly catered for, 
which in the short tern might be given the following priori- 
ties : 

I. People in positions of management and dec is iorv shaking. 

II. Specialists/professionals with major 'environmental 
commitments. 

III. The general public. • - * 
Tor category I the need is for awareness and overview courses, 
and^ in some cases for expertise c\>urses'. 

For category II expertise courses are required which $hould 
however include a considerable element of irterdisciplincin' pro- 
ject work to broaden their activity and onJ;ance contact with other 
spccialistsVprofessionals. As citize.'is, people in this category 
also require awareness and overview courses. 

For category III awareness and overview courses are the require- 
ment . 

Project work is important also for categories I and III. 

c) That certain special research needs exist, especially into : 
i) the impact and usefulness of courses ; 

ii) procedures for assessment .of adult, students' work espe- 
cially in view Of the diversity of and within environ- 
mental aourscs' offered ; 

iii) pedagogical methods for heterogeneous groups. 

d) that the mechanisms and problems of the implementation of 
recommendations reQuire elucidation and that the idea of' 
national Environmental Education Councils should be supported 
and- further developed** ^ 



• . Working Group 9 : 

IKTERKATIONAL C0-Q?£RA7IQN IN ENVIR0^ff<I:N7AL EDUCATION 
AND 'ITS RESEARCH SASE 

Chaiman : G*. Sewell, United States 
Rapporteur : J. Cel^cia, .Unes. o 
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In t>^e context of global connunality , inrerrtaticnal co-'a#erat ion 
in environmental education and its resear^-->t ba-oe mist b»* established 
to fulfil the followijTig needs ; 

• Bofining rroblt^rs, p-ctentialitie? and ^randardiging; rgi-hods 

Environmental problems ^r potentialities are often not easily 
distinguishable within a single nation v,ith a relatively hosogeneous 
ecot^oay, physical conditions, and culture. International coaparisons 
peroit these ^roblerss or potentialities to be core clearly defined and, 
therefore^' have a. f lace ir, t^chingi research, and' deci^ion-nakang. 

Furthercore the comparison of results -t international levels is 
often hindered by the diversity of niethods and procedures enployed. 

2. Transfer of Vnc^-lodtc and sVillg 

Intex^at iorxal transfer of environnehtal kr^owlcdge and skills will 
enhance the ibillty to co?c with connon envirdnnental problems. Further- 
r<^re» natters r^levar.t to curriciUar Innovation, development of methods 
in environmental educa' ion and related areas should be included as an 
integral part of inforr^^ion flow and exchange. . . • 

3. Solving international pollution proMens 

Pollutant, do- not respect national borders. Some degre of inter- • 
national co-operation in fostering public awareness and research is 
necessary to achieve control mea- ures. 

International tr aihrn;; of cnvironnental students 

• #• 
Opportunities should b- developed to pcrait students to benefit ^ 
from participation. in educational and research progranaes outside of 
their own countries. Such training should be adequately credited. 

ue 
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5* Research and evaluation of ecoromic ani ^g^chnological i g^-^-a nr^' 

OECD Member countries, whpn gt^anting" or extending economic or 
technological assistance to other countries, should investigate and 
assess the environcental consequences of such a'id. They should furti»er 
consider providing recipient countries with appropriately trained per- . 
sonnel to protect those environrsental aspects characte*ristics they 
thensselvec consider of cultural -and social value ^ » 

^ • Co-operation vitLh. and betveen inrf^Cr^ational approT^^ ar..i Toi^-r 
provision of services 

The consideration of international ventures calls for the identi- 
fication of all organisations already involved internationally m envi- 
ronmental re earch training and education. It should further acknowledge 
. their existing and future pro-Jects and progranuaes. Moreover there should 
be an attempt to achieve co-ordination and co-operation between agen- 
cies with a view to avoiding duplication of efforts. 

The OlCD can play a further c6-ordiaating role in these interna- 
tional ventures. It should develop an adnjinistrative structure which 
would.^serve three specific functions. First, to co-operate with' other 
international agencies fo inform Member nations of international 'needs 
in the areas of environmental research and education. Secondly, the 
Organisation should inform potential , user groups about the human and 
technical resources of the education and research agen^l'es. Finally, 
in order to assist both the research/education agencies and the p^oten- 
tial user groups, it should identify facilities, manpower and finan- 
cial resources that may be- used to solOe international environmental 
education problems. 

It is also suggested that the services' and activities identified 
in the preceding: paragraph should involve as many institutions as is 
^ practical. The only lipitation should be t^ia^the co-operating univer- 
sity should be of an acceptable academic standard. 

In enhancing intemationaJL co-operation the following problems* 
must be overcome : ^ , 

i) The reluctance of some nation^ to allofcete funds to co- 
operative intem^oTial environmental research ventures and 

environmental jtionitoring. Hitherto this has stood in the 
* way of desirable probl^ solving effort. 

ii) Frequent lack of consciousness of educators and students 

as to the intemationaj dimensions of environmental problems. 
» iii) Institutions, both academic rtnd governmental, have sometimes 
been relatively unaccomiDodating towards the absence and re- 
turn of students <ind staff performing international research, 
teaching or studies. 
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THE CALL FOR **E?IVIR0NMENTAL"eWCATT0N'' 



The wav^ of environmental concerns which swept over the indus- 
trialized countries of the We;.t in the late l$60s is "still too recent 
to be placed in a proper historical perspe tive. It reflected the 
energence and coning together of a imicber %f sharpened insight-* and 
awarenesses which were brought about, it' would seen, by the sense of 
deterioration of familiar la^idscapes and settlements, and a rather 
suddei^ realization of the magnitude And interconnected-iess of thfe ma- 
jor problems facing the world. ^ 

Certainly the component forces at work - the steady growth of 

human populations. ; the drive to maintain economic growth and develop- 
. . . . • 

ment ir industrialized countries and to launch it over the rest of 
the world ; the spreading urbanization and rapid growth of metropolis. 
tan centres ; and the sustained development and application of science 
anJ "echnolQgy - have all been the" object of close attention in various 
ways for some time. It was with the realization that the dynamic- \ 
interrelationships within and among .the*se forces wei^ generating alL 
nanner of unforeseen an^' unintended consequences that "environment" 
cam<» to the forefront. The world seemed <a rift amid complexities that 
desperately needed 'understanding, not just to Avoi<^pe in<^g®fe»ient 
and the undesirable, but to preserve the very possibilijty of continued 
hupvan survival in a habitable worl'd. It was with tSff^ found sense V 
of an unkna.*n, yet threatening future that the "envp^nmen^f move- 
ment" came forth to rally and respond. . lik * 

The vigorous public discussion which followed did ofti^^^lisw sore 
passion than understanding. The debates and disagreements over what 
were causes, symptoms and effects, and the demand for immediate action - 
to reverse undesirable trends served to demc«istrate jus J how little 
was actually known* Out of this cane also^the iMalization that pro- 
blems called "environmental" were manifest jn some form everywhere and 
had to be approached in a concerted laanner from a nuiaber of different - 
dircsctions at a number of different leve'is. Above all it was £OQn reco- 
gnized that to do til is effectively, much greater underAtasKSing about 
the interrelationships of people within their environments would have 
to be obtained, a view dramatized by the iaagery of "spaceship earth" 
and reflected in the insistent call for greater ecological conscious- 
ness. . * 

V 



ERJC . rjj. 



It is now generally accepted that environmental problems ^re stif- 
fici€ntl> complex to defy, once-and-forrall solutions. Tnis has made 
the need for significant institutional changes all the more apparent 
in order to cope with then on a long-tem and continuing basis. While 
the public debate reported and stimulated by the nass media is dying 
down ("pollution" can be front page news for only so long), the Sv«eds 
of the (JSanges d sahded are graduall> taking root. A nucbe^of OI.CD 
countries have, for example, e tablished Ministries of Envir^ment in 
some form or other to mobilize governmental responses, and a number 
have i?ade significant ii^qg^tions ih policy, legislation, and" environ- 
mertal management progr*^ es. The international organizations have 
also responde:, notably OECD with the creation of its high level 
Environment Commi-tfee in '1970, and the Unite i Nations with the crea- 
tion of the United Nations Environmei^t Programme following "«he m^jor^ 
world "Conference on the Human EnvirN:>nment" held at Stockholm in 1972. 

The educational implica'' ions o^ the new environmental awareness 
were also scon recognizee to '.e profound. At Issue wac not just the 
need for scientific facts and data, a'tthough these wer« sorely missing 
m critical ar^as, but the n»?ed tu re-introduce mo;ne holistic inter- 
pretive systems to assess and integrate then. "Environment" in this 

erse served to proclaim tht need for a renewed sense of perspective, 
balance and integration in the^ search for ^ dlearer understanding of 
the human predicament in contemporary ^*istory. In other ways it has 
come to sycbolize a need for some countervailing influence against • 
the fragmentation of knowledge and skills into many isolated "special- 
isms ev^en to the point that narrow master^f of the detailed and spe- 
cific has far to often been accepted as the only goal worthy of pur- 
suit in higher education. 

THE CHALLENGE TO POST-SECONDA^^Y EDUCATION 

'•hile post-5econ<3ary institutions tre of particular interest here, 
there is little doubt th-.t a strong case car* be m-ide to proirxjte aware- 
ness and s elementary understa i!ing of environnenval situations 
in the primary and secondary schools. If it is gone about correctly 
"environment" can provide a powerful motivation for learning in tho 
context of general educatJoh based on experiences directly accessible 
Vo children aid youth. Fortunately there are *promising signs that this 
is appreciated in a n;umber of countries. 

Post-secon.'ary institutions and particularly the t.nivcrsities pose 
a greater dil^mn-*. On the one hand in many c-*\intries it is they who 
exercise almost ^1 prerogatives for training the professionals who * 
are most responsible for creating or m^jnaf.ing the environments we have. 
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and for generating thrqugh research the knowledge and understanding 
needed to do this creatively. On th* other hand, universities, in the 
Western industrialized countries at least, have a long and cherished 
tradition of del aching thems.-lves from the imaediate. concerns of the 
, world -nd marked ce.^istance to any hint of outside pr^^ssures to change 
their w.ys. Therefore, while teachers and students, from post -secondary ' 
i-hstitutions in a nuniber of countries often engaged themselves in the 
debate over "environment" and readily called for change everywhere 
else m society it soon becace clear that the "challenge of envirrtn- 
. aent", „as one also posed very diwctly to the higher educational sys- 
tem Itself. s-.e were quick to point this out. The conventional struc- 
ture of post-eecond.ry institutions with their monodisciplinary a.vd 
quasi-independent o -mponents and isolated professional FacultJes 
scotted. ill-equipped cv^n to accept "environ^nent" as something wor- ' 
thy of serious attention let alone respond to it. 

During the later 1960s however, universities in the West were 
already beirjg cnallenged through direct confrontations by their own 
students - Berkeley and Nanterre symbolized the era - and the angry 
alienated mood of that period which demanded .universities" to account 
for their praAti^es and behaviours, justify allege; complicity in the 
il^s of Western society, ^d give -up hierarchical preserves of privi- 
'leged aloofness was quick to spread. This Bov.>ment is also toq recent ' 
to see in persp|ctive, and it is noteworthy that it already seems 'to 
have vardshed as fast as It appeared What "his may signify is any- 
-thxng b,.t clear. However, in passing-, it is interesting to speculate 
on the possible significance of having had. the student mood of alien- 
ation and confrontation coincide with the "environmental crises", 
awareness whi^h swept through the Western industrialized countries at' 
about the same time. Did the perceived environmental crisis help fuel' 
the storm of protest ? Or did a wider awareness- of the complexity of 
societal problems, revealed to some through- pro" esting their exis- 
tence, generate renrrwed .. pport for seHous intellectual enquiry and 
research and renewed respect for the ' importance of enhanced competen- 
cies in the professions and related technical fields ? 

Either way. the mood and events of the later i960s made post- 
secondary educational systebs reasonably receptive to some of thfe 
innovative changes being proposed -nder the hibbic of environmental 
studies or environmental sciences. It was largely during this period 
that post-sacondary level environmental education took hold' and took' 
• shape and it i^ at least debatable whether the same rate of success- 
ful introduction of environmental education programmes could be anti- ' 
cipated if they were* only being proposed now. Certainly, it is quite 
reasonable to expect that countries alreadj^ having such prograns^s 
wil create few if any a-'ditional ones in the near future. This is 



EMC 



51 



as it should be. Any remaining or newly found potential for change and 
innovation in hi^er educational systems might best be used in ot+ier 
ways . ( 1 > « * < 



FROM NICE TO RUN6STED VIA TOURS 

Discussions of environmental matters .make recurr'ng re|-erenc€ to • 
the need for understanding dynamic interrelationships, to overlooked 
consequences of development and change, to ecosystems and the desira-- 
bility of seeking a renewed sense of "balance". This not only implies 
hew directions for analytical ehquiry, it raises with a sense of urgen- 
cy the need for syntheses and integration. While academe scholar-hip 
and -research have always bee:, concerned with integration, the search 
-has been more for unifying theories within established discipline".. 

" The concerns of "environment" like other more practical,areas of 
human afairs rV^uire integration of un-dnrstariding among disciplines. 
However, envirS^mentar situations pose this need for integrative under 
standing in almost intractable ways because of the scope involved : 
"environment" spreads horizontally across the conventional academic 
divisions of knowledge into the natural (exact) s«iencesv the life 
sciences, the social sciences and humanities. Depending on the context, 
unique combinations of disciplines .nd their applications through vari-y 
ous professions may have io be drawn together from among these. , 
Therefore, while appr^ciatittg the vi-tal importance of continuing - 
scholarship and. research vithin disciplines, the study of environmental 
question, raises all the issues about the kinds of relationships among 
disciplJines, an.l it poses all the questions about what kinds of inte- ^ 
gr-Sioni and syntheses are being sought. Should i? seek a new unity of. 
kniledge which expresses an authentic interdisciplinarity , or a- unity _ 
of social r,urpoSe and action which cannot be' sustained by any one ^ 
'existing profession or discipline, .or particular expressions of indi- . 
vidual and personal syntheses which weld ep^-temoldgical and ethical 
positions into forms of comritment deemed mor*- appropriate for the 
time ? 

These question^ reach to th9 very root of the roles ^nd respon- 
sibilities assumed by academic institutions for research, scholarship,. 
teachij>g, and the general well-being of the society which supports them. 
Thus to raise them in such a <:omprehensive way is to query the pre- 
vailing rationale for post-secondpry Educational systems, and, more 

1) "The pdal is to work for systems of higher education in each of 
our countries in which problem-oriented education is the normal 
pattern in the majority of universities". W. Weidner. -^Environ- 
^ntll EdScItion : .An Academic Plan for ""^^Sf ^^"^"iJ^rof 
Address for the Rungsted C-onference, p. 16 .The experience of 
conSScUng envi-ronmfntal -^ducation has much to offer for this, 
coUjTSe of action. , , ^ 



delicately, the internal social and political structure of the insti- 
tutionp themselves. This is a point to bear in mind when proposals for 
"environmental education" whicli seem so well-meani»ng, generate the . * 
reaction an.l opposition that they have been known to do. 

The OECD/CERI "Seminar on Interdisciplinarity in Universities" 
(1970) (1) was well aware of these implications when it famine 1 the • 
nature and function of iriterdiscipl'inarity in higher education. It 
performed -i helpful service by clarifying relationships a^.^ng -disci- 
plines and defining multi-pluri -cross-inter- and transdiNciplin^rity , 
by revealing the great variety of ways thes.- are perceived jnd inter- 
polated in universities, and by outlining more orderly .organizat lonal * 
approaches to utilizing interdisciplinary concepts for creative- and 
necessary c^langes in tea^^ing and research. It may also be noted that 
in discussions and references at that Seminar, environmental examples 
were frequently used. / 

There was still the ques'tion of how Interdisciplinarity could 
be made to-work in ?Vactice, apd especially how str-ategie. could be 
formulated to bring it about in universities. This was exa-dned in 
the conte^xt of ehvironmentrtl education at the Tours Workshop in 1971(2) 
>jhen by th^^t tim^ people in a number 'of ,OECD countries h^d given a- 
' ubstantial amount" of thought to this qifestion as Jrfeli to the organ- 
izational, teaching and ©esearcii;.-iimpUjcation vf it. Some post -s ceo nd-"^ 
ary environmental education prograiruneS had a*luall)r been introduced 
in a few countries, and tl|car initial experiences were reported. 
"Diversity" was one of the main Impressions r»*ceived ^t Tours, diver- 
sity of approach, of organization, of rationale, and of futurfe expec- 
tations. Discussions at Tours were f.till influenced more ty theories, 
plans 2tnd propos a 'although the experiences reported gave evidence 
of vitality of interest and response anJ pf the potential w>>ich lay 
ahead. As one main .conclusion fjxna the Toujrs Workshop put it : 



Since It breaks new ground on every count, environmentrtl esiuca- 
^tion mean's that knowledge must t>e r»2organized in terms of pre- 
senr prob'iems and needs of the community. This calls for the 
revision of curricula, teaching methods and ^lnive^si^y struc- 
tm^esj> regarding all of which much remains to be. discussed and 
much has y^t to be -tone." (3) . " ' - 



1) QECD/QERI.- InteVdiscifilinarity : Problems of Tea^ bing^and Rese^ch 
in Vniver^tieS "^ Paris , 1972. . . "^"^ 

2) OlICD/C^Ri. Xnvironteental Education at University Level . Trends and 
Data . Parish 1973. ' ^' ~ ' 

3) ibid. ^, 28U ^ * 
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During the intervening three years a great deal nore experience 
becsuae available to drawi,pon. The Rungsted Confet*en^-e in 197^ «xa^ned 
a cross-section of 27 ongoing environsentcJ. education progracnes - 
selected as basic cnse studies from nine countries. They were chtDsen 
to 'giv^ a good indicatioft of tho^ range and variety of app^achfes a;id 
experienced and were not jiecessar^y asi;j*?-rtrTo be the best exan^les 
that could b^ roxind/ In fact, others «^q^ally as good are known "po 
-Xist. The exanples. Included. ti^.e ongoing pr^granaes which ^ha4 beeni 
reported on at Tour- as well.. C^Ince the discuss iOj.s at Rungs ted we^re 
base^ on a core systesatl^: review of the ^xperienAs reported, this 
^'elp*,d give a puch t^.r^ realistic appreciar lo". of problems than was 
previously possible. 

This p-^per an at ^ enpt to ^ive one overview^and a kind of 
ss report, on erv-ronnent al education at pc -t -secondary levels 
^oed on, ihe ^Irff orr>at ion proy-^ded and discussions^ at Fung^ted! This 
ij? a presunptuous task for any one uthor to take on, and it .will "* 
inevitably shov, the inhereni'diffACulties in trying to sKetrh out a 
balanced and fully Infomitd appre iat-on of the current state post^ 
sec6ndar> environciental education, especially givej^ the cliversity of 
paths which it is* taking, the different educational systems within 
which it is developin?:, and ^ he sp«?t!d with which it appear^> 
unfoXdmg. 
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Chapter 1 ' * * x > ' ' 

' " ^ • ' • . . , >V- ' ' r'^ 

0P6ANIZING AND PKEPAPING Fl^P ?>0$T^SECONDA?Y eNVIPQNHgCTAL irD'igjg^^l'oy . / 

• .* * . • ••. 

TfiEV)^GINS ANP ESTABLISHMENT OF PROGRAMMES 

• • Although there was little direct infomation and discussion at 
Rungs ted on how prcgrames' cane about, it would seen that for the 
cost piart initiatives arose largely fro= within the post-secondary 
institutions theinseg!.ves. Tne response v.as nore to sone perceived nreds 
of society than clearly defined job markets requiring graduates spe- 
cially traip.e<^ in envijronDental skills. This was noted in conn-rction 
with the energence, of programmes in the United States : 

"There has been a great deal of public rtnd student pressure to 
start prograns at once - n ow. As a result, r^oat programs were 
hurriedly put together with fa^^^^ore at tent io.. placed upon s true- 
st • Turing and financing than upon the actual curriculun. At the 

5ane tine too few questions .^^ve beep. asked. as to what each stu- 
d6nt "is expected to be able to do with his environcental educa- 
tion. No one has found o'lt what careers arft available to students 
coaing out of environnental studies prograsis, nuch less plan a 
curriculum to prepare s^xudents for those careers?'' Ci)^ \ - 
It is likely that the North Anerioin system of higher, education 
allovs for a c^^T^ free-wheeling approach to establishing new academ- 
ic progratnes than systei^ el^^ewhcre. Indeed, the North A.-aerican 
practice of financing universities and ev^n 'individual programaes 
wi^-hin thCTa pn the basis of student enrolments is a strong inducement 
for North American institutions to respond to n<BW "student markets" 
oij a hurried and con^etitive basis jg^ i' 

However, the alternative of t^ung first to define and quantify 
?50Be kind of environmental labour-market poses it.s own problems. In* ^ 
mediate needs are of necessity met by graduates from traditional pro- 
fessions and disciplines, and the reported av^Iability pf jobs may - 
reflect limitations of immediate budgets ind the biases from the par- 
ticular training of individual goverfuDent and business officials. The 
observations of the Bire^^.tor of Studies of the Cerftre Supfirieur de 
I'Am^nagcment (CESA)\3f the University''of T^ur*. reflect the experience 
of others OS well. ' / • * 

£7 L. Pet^rrson. "Survey and evaluation of environmental edi^ation 
irrograCTes of selected aniversiti.cs of the United States" in : 
OECi/CERI, £nvir>^nr>cinal tducatica at rnivgrgi^y 1/gvel „ op* -Oit* • 
p*. 772. * % , . • 



"We can now see how mistaken the viewpoint was which consisted 
in counting xjp the n^aber of existing openings *at a p'irticular 
roojae^t ajjd adjusting uniyersiry education to that situation. ♦ 
Wkat is in fact happening is that through its very ^existence 
the new education which 'we provide is creatiryg new openings ... 1> 
This does tiot aean that attempts should not be cade to asses9 
nan^<?wer requirements (2) but it does $erve -as a reminder ?hat uiriver-' 
sities are constantly faced with a diieaza. On the one hand they are 

xpected to anticipate future nee I nd opportunities m society for 
people having different mixes of knowledge' and expertise, yet if they 
misjudge a situation, the burden of the error falls on students who 
graduate but cannot find suitable employment. Thus', while it may large- 
ly have been people in the academic -'orld itself who doubted the 
appropriateness of traditional disciplines and professions alone to 
cope with environcentaa problems as they were beginning to b»* per- 
ceived ar.'d or^derstood, the most common response has bee.'^ to strive for 
mod ifica:t ions within existing programmes rather than create totally 
new ones. 

^ Within academic institutions, the initiative to 'doyelop an envi- 
ronmental education programme readily emerges from a number ;of- di- 
verse sairoe - from st aJents , teachers, researchers or administrators, 
and from within any one or a few of the er-taMished disciplines .amd 
professions. The actual point of institutional origin car^ impor- 
tant however, since this often sets t? e main characteristics of the 
programme which results and is reflected in all of its main features". " 
Immediatfely, one of the most^ difficult tasks of the originating group. 
Whoever they are, ^is to "x^^c)^out fi^m their own disciplinary or 
professional base to win the close cooperatioi^ and involvement of 
people in o^her disciplines and professions. THis is to make certain 
that a reasonable degree of multidistiplinarity gets built into. the 
proposed programme. GiveVi the isolationism of the disciplines and 
pz>ofe^sions in post-secondary institutions, success in achie^ng this 
ciaj i?e rare indeed. One generally doers not hear about attempts that 
faile'1, but.tes^icsony to the difficulty may be seen in the tiajor 
gaps and rather unusual organizational or curricular patterns that 
appear in some programmes which have been approved and established- 



1) In "Employment Opening<:*for Graduates", CZRI/HH/CPA7U. 1 3, p. 21. 
Sfee Annex ?. 

2^ See S^J. Arceivala, "The Employiaent of Environmental Course Grad- 
uates'! for a 'cccrlption of an approach developed by WHO for es- 
timating manpower requirements in enviro->aentai health. d-Rl/HE/ 
CP/7U.21, Sq : Annex 2. 
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The Bain factors which have to be^^t^aken into acccnint in devel- 
oping and a pprc^v In g proposed progranr-es varies widely fi^n one situa- 
tion to another. It is here that the basic differences anong couivtries 
show -jjp in terns of their historical traditions and institutional , 
structures for post -secondary education, notably in connection with 
the relative degree of autonony that universities have vis-l-vis Kir.- 
istries of Educatior.. Other rajor differences are evider^t fron the- 
different size of countries. The scalier ones have little choice other 
than to attenj^t nodi fi cat i.ons in long and wel -established sitiMti^ns, 
while larger* countries nay be abl*^' to create new post- secondary envi- 
ronmental progrances as a corponent of a larger ^d core diversified 
post-secondar>" educational ^-yster.. It is the snaller countries which 
also have to take into account core lirited pro-.pects for enploynent 
acong students w^o graduate with environ rertal qualifications. 

The' actual strategies and procedures used to intix>duce environ- 
rfental Education prcgranries into higher 'educat ion also vary with 
'the basic approa ' es of each co\intry, nevertheless there nay be use- 
^ful comparisons and contrasts to consider. One basic difference is 
whether the strategy tries to view the whole system of higher educa- 
tion, or whether it ;s done on a Eore opportunistic institution-by- 
institution basis. In Swed^ for exanple, the Environmental Studie • 
^Vogramzse approved for the 'University of Lund was organized to meet 
four distinct levels of environmental teaching (1) and an approach 
in the form of an outline scheme to meet Steven quite different higher 
education oVjectlyes was describe; or ^the experience gair^-d from the 
U.'iiv^rsity of louvsiin in B^i^ira <2>. 

Conversely, where *he higher education system is so complex as to 
make planning for the over-all system less feasible, such as in the 
united States, init ia'f I%»es and strategies are developed by individual 
institutions .largely on their ovm to meet self-selected objectives. 
Strategies- for esta* ishmg programmes then depend largely on local 
circumstances. Factors such as the prer. nee of an innovative group 
within an insti*nit ion, demands by students, attitudes of administra- 
tors and faculty., budget problers^ the availability of facilities, 
and ^h^ relation of the institution to the community it is in become 
all- important in determining whether an environmental education pro- 
gramme be established and the form It then takes (3). -Generally, it 



1) See L. E^-clin "The Training, of Generalists and Specialises" 
p. 58. 

2) P. Laccntc. "Enseignemcnt et Pechcrche en mati^ro de Sciences dc 
1 'Environ cment" CERI/.Hr/C?/7u. 19. Sec Annex 2 ..(Available only 
in Frencb)- * ^ 

3) These are noted by/^L. r>ratt in ; "North American Institutional 
Org<inisation for Post- Secondary Environmental 'tudies". CERI/HE/ 
C?/7«*hOJ4^ See An ex 2. 
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would seen that countries which have allowed universities to retain 
greater autonony are less likely to be able to plan on a system-wide 
.basis, and uniyer-vities are unlikelj^ to coordinate themselves. 

AIMS AND OBJEni\TS Or ENVIRONMrKTAL EDUCATION PROGRAMMES 

V 

It is clearly recognized that the approach and content of envi- 
ronmental education has to be adapted to neet needs of students at 
different levels ir the fonaal education system'and take into* account 
the broad objectives of their over-all programme 'of studies. In pre- 
paring materials for the Fungsted Conference this vas done ty identi- 
fyirj: different "target groups" ard gathering case study materials on 
programmes which havi beer, developed for each. 

there are at least three broad categories of objectives which 
a-e ap arent from examples of on-going programmes. These are r 

!• 3z\>a'ening the training of people going into already recog- 
nised professions Vhich have ^ important, role in th^ planning, 
design or management of various environments. This is to assure 
that the new practitioners have a better understanding of the 
environmental 2'splicati6ns* of what thty will be doing an«J al^o 
have more understanding of related professions* ^d specialties 
£o they can work effectively on nixed discipline problem-St-lving 
te^iss and task forces ; 

7. Training of teciiTiical-?>e«s&on;ieX^r-^leariy specified jobs 
in government or' iiSdustrial orrgani sat ions relating to envirw- 
mental problems, and 

3. Providing an altert^ative to or revitalization of undergraduate 
education by utilizing environmental ther-es and a variety of 
innovations in teaching and learning. This ray be seea pro- 
viding an ess-ntially "liberal education" tuned -.more directly to 
the contemporary world and the future, ^nd one which lays a more 
^pprc^priate grounding for subsequent specialization in environ- 
mentally relevant fields. 

Programmes for prof«?ssional groups are reviewed in this volxime by 
?.J. Rewbould (1). Schopl teachers we^ selected as a special profes- 
. siona"* "target group" because of their inportant role for environ^men- 
•tal education ir ' the primary and secondary schools i prograismes for 
teacher training are discussed by K. Clark <2). The "target group" 
broadly defined "general ists and specialists" groups together 
prograrc^s for technical training and those offering broadly-based 

1) P. J. Ncwbould.* "Courses for M*onbers of .Professions concerned % 
with the Divironmcnt", pA7U 

7) R. Clark, "Courses fbr Educators'*, p.loo* 
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environnental education as the context fr^om within which various pro- * 
fcssional or other sp«ciali2ed skills might be developed : these 
prograames are reviewed by L. Emaelir. and J. Hedega rd. (1) 

Progracnnes for two oth^r import cmt ** target groups" selected for 
consideratioii by the Rungst^d Conference were those for the ''recur- 
rent education" of older people in the coeaunity (2> and progranaes 
for "de^.ision-iaateps", a tern ^hirh includes niid-car*er professionals 
and ^elected or otKer officials who make or advise on governmental ^ 
policies (.3). Generally, ^these programmes hav<^ the same broad obiec- 
*iv»^s as t"he others but th«:ry seen to be much Dore recent or less 
firmly established. Hovever, their importance is clearly acknowl- 
edge<i a: giv'.r.g a ^'z.t of *"rcr^c'^l iuca* . cr." .r er.v:rcrr*-Vtal rat- 
ters for those whost decisions ar^ currently influencing or iir^ct- ^ 
ly affecting the ma^i^enent of environnents or the building of new 
ones. , * * 

There inay well be a fourth*^ broad objective which is implicit in 
some vironmental education pro^jraiames b"Ut has not yet been cj^early 
articulatt'd or announced. 1^ is to work towards the gradual creation 
of a new environmental profession analogous 'u' a general "way to redi- 
cme, agriculture or engineering. Like such,es i ablished proTes^co- 
al fields, it would bring together 4 mix of disciplines and special 
professions, subjects and skills for application as a ''mission- orien- 
ted" endeavour to cope with recurring complex s^^cial problems and 
needs. Over time it woul*^ generate distinctive Tsethodologies and 
priorities 'for ba ic and* applied research needed to support Its 
continuing role in modem society, and ir^ tT^e pfoc.e*ss it may also ~ T 
help generate spme new academic disciplines 

One may rea<fily view this possibility w*th scepticism and arJJiv- 
aRf*c* . It is not just a ^natter of being unc-rtain about what char- 
ac? -tr A St ic^ a "new environm^^^tal profession** m-<y come to have or « 
what a new supporting discipline nay be. Father, i* raises the 



1) L. Enmelin, p. 88 and J. Hedeg<aard '*7he training of Genera- 
lists and Sp»-cialists", p. 81. 

J. Bossanyi, "Recurrent Education in Environmental Science and 
Management. A paper on some general principl**s ,.arid a cas^e studv . 
in 'Britain-. Cr^T/HI/p^^u. ic. Ar^r.r-x 2. 

3) V. Giacomini* "Courses for rec is ion-Makers p. IIU 

*») This possibility has been argue^J for the general case .whenever a 
searrh for, interdisciplinarity is viewed as a search for the Uni- 
ty of knowledge. "Whenever the unity of ^owledge is mentioned... 
interdisciplinarity. is ^emt^hencral or instrruc^tal, appearing in 
a moment of crisis, and leading to well-defined single models 
(transdisciplinarity) or to the birth of new disciplines... 
Therefore, some c^rrcpt experiments are, by. definition, doomed^ 
Xo either disappear or stop being interdisciplinary, in the 
ac'curate sens^ of the word" in : Interdisciplinarity , op. cit . 
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question of whether the at enpt to achieve viable nult*i-or-int^rdis- 
9iplinary processes as a "solution" will not be ooulded by thefvery 
institutions which support them into renewed expressions of the 
"problem". 



GROUPING OF SUBJECT MATTER AND STRUCTyRIKG ' * . 

TH" CORE OF REQUIRED STUDIES , " 

^ Given the wide inherent scope of "environnent" and the manner in 
which it cuts c-cro5s disciplines and professions, environmental edu- 
cation prograrmes have to cope with the rather considerable difficul- ^. 
ry of defining, bounding and outlining a defensible structure for a * 
curriculum appropriate to its declared aims and objective-,, .Wirhin this* 
structure it has also to outline a coherent programme of studies. 
Few ongoing environmental' education programi^cs strive for a 
total sense of comprehensiveness, witJf the 'exception of th^ cases 
^where whole institutions have been devoted to it, such a- the University 
of Wisconsin -at Green Bay in the United States,' Instead there is more' 
likely to an attempt to organize substantial re-grou^ings of sub- 
ject areas, disciplines, and professions along some major environment 
. ' tal theiT-e or set of themes. It would ^ -ve been of interest to know 

iruch rore ab'out the factors which influenced decisions to select some 
of the actual groupings which have been brought together in particular 
^ situations. Undoubtedly there have had to' be many compromises between 

sosie i^^al of what should fee and what could be suc-essfuHjT negotiated"^ 
for a particular institution. This may account for what'coulS seem to 
^ be unexplained ga; s or unusual programz^ partcm's to an outside obser- 
ver. To what extent, for example, might a given programme reflect little 
^ core jhan narrow'discipl inary biases and limitations of whatever ac- 
de^^c conkitt.c s.t to work on it, rather than a rcr^ Car^Hy thDu^rt-out 
ocJucational philo^^ophy or a rore systematic review of needs and 
opportunities carried out* in consultartion witlx others ? 

The thematic groupings cost in evidence fall into four broad . 
ca^gori*>s,. Any given programme may select out or give heavier empha- 
.sis>to particular cor.po\ent elements or sub-themes* whi 3^ combinations 
of 5ub-the&es crossing tfeese categories may also be found. The main 
thematic groufings c^ be categorize'l as follows : 

1, "Er^/ironmental design" which. draws upon components from 
fields such as architecture, civil engineering, town and country 
planning, landscape architecture,^ industrial design, regional 
science and urban studies', along with .various of the supporting 
disciplines ; » 

' , . ?, "Environtaental conservation and management" which draws on 

components from fields such as forestry, agricultural land use, 
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countryside planning, water ^source nanagenient , minerals and 
energy developaent, fish' and wildlife nanageaent , and parks and. 
outdoor recreation planning, along with various of the suppor- 
ting disciplines ; 

3. "Environnentdl health sciences". ( 1) which draws on components 
from fields such as public health a d hygiene, sanitary and 
chemical engineering, occupational health and safety, and some 
^aspects from bio-nedical science suclT a toxicology ,^ nutrition 
and drug use, along with various of the supporting disciplines i 
**♦ *'Human and social ecology" which draws on components from 
f ields ,such as sociology and sopial planning, community organic 
zation and services, law, human rights, criminal justic)e, social 
work, psychology and counsel ling, along with var'pus other sup- 
porting disciplines.' > . 

However, there are also important differences in orientatlt^n in 
some programmes which, may cut across these main thematic groupings or 
be oriented to distinctively different targei groups within them. -The 
m^^st frequent orientation at the present ti;se is towards appl^'ed 
science with particular stress placed on the acquisition of technical 
management skills. This coincides uell with the approach to profes-- 
sional training ia many areas. A few progreunmes however, are also 
developing a distinctive public policy and administrative rianagement 
orientation for environmental thepes. 

t 

* Of part)icular interest also are - programmes for "environmental 
sciences" which do not just group together existing disciplines from" 
the natural sciences ljut strive instead to integrate teaching of 
these sciences by organizing their study art^^und different systems uch 
as the atmosphere, biosphere, hydrosphere and lithosp ere,.,with partic- 
ular stress placed on natural cycles and other ' interrelations among 
*them. Research is devoted to priorities detersained by the. need Tor 
improved underst^inding of these biophysical systems as syste.7iS. 

Within these different thematic groupings and major orientations, 
programmes draw upon subjects otherwise treated within individual 
disciplines and professions, the case studies and discussions at 
Rungsted made frequent referenceT -to these, and indicated the relative 

1) At Rungsted, an official from the World "Health Organization indi- 
cated that "environmental health" has to b^ seen in the widest 
of perspectives. "In environmental protection, WHO is most inter- 
ested in the aspects concerned with the protection of man. We 

' call this environmental health, a term with a broad connotation, 
ranging frotji physical planning to bio-medical r»nglneering and in- 
cluding water su^p^lies, sewerage, solid and liquid tsaste disposal, 
noise and radiation control, *food safety, industrial hygiene, 
hou^^ing hygiene, vector control, air pollution control, to name 
the major fields". *J. Kumpf : "Some Reflections on Environmental 
Education for Professionals" CERI/HE/CP/7U. 23 ,p.u.jV5e Ainex 2. 
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importance attached To subjects ^y the aiaount of time students were 
asked to devote to then. Usually this was done by referring ^o the 
number of course units, cr«=»dits, or hours stated by the curriculum. 
Unfortunately this gives no clear indication of the context within 
which subjects were studied nor how the handling of material from 
constituent disciplinary topics was modified or add^ ted to environ- 
mental themes. This would have been particularly helpful to get at 
th«r .uestion of how the integrative .or **interdisciplinarity" feature 
<St particular programmes is being developed especially to overcome 
the difficult probl»*m of handling tec'tnology, science a^d humanities 
in the context of one single programme. , 

A further complication ~ mes Jrom ttte fact thart programmes whiah 
also^provide for el-^ctiv^ choice of courses by students - and almost 
all do, with tJ e range of choice being particularly wide in some North 
American examples - irean there is no^ definite way to distinguish 
between what students could study J"t£>d what they actually^ do study. 
While, this .has undoubted a vantages for education seen 3.' a process 
of personal grov.rh and development, it can pose problem.^ in obtaining 
jampVyment upoti graduation.* 

Given tht wide range r object i.ves , "target groups" and groupling 
of subject matter into main themes and sub-themes ,Vit is nort surpris- 
ing that There is no consensus about what 'should constitute t'he 
"essential content" of all environmental education. This was recog- 
nized readily a* Pungsted, as was the danger of striving for>ortho- 
doxy on such quest ion >. There was a broad measure of ag:reement that 
froprammes should have at l*^ast an introductory course which reflects 
the broad sc^ope of environmental e.Ixation, and agreement t<io on some 
of the topics which Should be covered by it (1). Otherwise the empha- 
sis and form would clearly h^sve to be related to levels*, target groups 
and objectives.^ In the cas-~ of professional edu<f-ition, the difficul- 
ties (.in making any significant chahges in curricula were noted (2). 

Perhaps one important aspect to this question is the relative 
emphasis placed on ••c ntent" versus "process" in the rationale for 
a curriculum of studies. If greater importance is placed on' the leam- . 
ing process wh*ch' is thought important for students to experience 
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1) In regaxvl to programmes for "general ists and specialists" it was 
notvd that "^.. a general agreement exists as to which broad 
s^jbjects should and must be taught (both in general cour^^s and 

♦ in the more specialized ones)> h\xX one gets no idea of the .depth 
of knowledge 'the student should acquire at the two different ' 
levels"^ J.. Hedegaard, p.-8S 

2) "Professional education, overseen by tl*e busy top men in the 
I>rofession concerned, Is very slow to change* The problem is that 
the curriculum is usually over-full' and it is difficult to throw 
out enough of the exist inj; content to make room for new material." 
P.J. Newbould, p.l?7. 
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then the content or subject natter 's looked upon more as a vehicle 
or a means ^to this end,^and what is selected to serve this may vary 
widely. Itj also reflects' an essentially bej.avio'^al definition of 
the essence of interdisciplinarity (1). 

Nevertheless , each programme does have a core of required stud- 
ies which it deems appropriate. Some indication of "Jhe actual and 
possible variations in curricular pattem^> were r**ported at Tours 
and analyzed in the Workshop report (2). The Rungsted Conference did 
not seem to g-t significantly further into ;the logic" and rationale 
for curricula - always an involved discussion among academics - and 
especially the linkages between the core of required studies and sta- 
ted objectives of different programmes for different target groups. 
There was general agreement that what is being sought is the develop- 
ment of expertise within a broad context of environmental awareness 
and understandings Certainly the simple dichotomy between "generalist 
and specialist" was rejected as a statement of the real issue, and 
discussions were aimed more at how the balance can best be achieved 
witli different types of environmental education programmes. Those 
which have a kind of "liberal arts" flavour may not have resolv*>d 
the question of expertise while those which intend to broa^'en on- 
going professional training of tefe "may only manage to do this in_i 
marginal ratHer than fundamental way. ^ 

The whole question of "interdisciplinarity** still renains quite 
open. 7h.e working defij^itions developed at the N^ce Seminar (3) are 
not in general «se for environmental education and tJie terms for the 
most part are used interchangeably and essentially synonymously. Host 
of the programmes reported on at Rungsted could best be described as 
pluridisciplinary or multidisciplinary but there is nevertheless an 
active seaor^h for how best to establish interdisciplinarity at' the 
core <Jf th6 curriculum. This search is often expressed in t^ question, 
eof how best to achieve the synthesizing and integrating aspect within 
a progranrie o? studies. Approaches to this include steps 'to adapt aid 
apply existing theories such as systems theory <U), subjects ?ueh as 



1) interdiscipliTvirity cannot be learnt or taught, for it is a 

a way of life*. It is basically. a mental outlook which combines 
curiosity with openmindedness .und a spirit of a^lventurc and 
discovery,.." in Iqterdisciplinaritv, op> cit> p. 285. 

2> Environmental E<jugatio?^ at University Level s oo^ cii. 

3>r€e E. Jantsch. "Towards Interdisciplinarity and TranVidisciplinari- 
ty £n Education and Innovation" in Interdisciolinariw* oo, cit 
pp. <^>121 1 — — j ] 

^) "Any study of a problem arising from man's u.^e of t^e environment, 
therefore, technically boils down to a systems djmamic analysis". 
J.M,^i,llon. "Problems posed by Certain Aspects of Environmental 
Educatioij" in Environmental Education at University Level* ot>, 
clt. p. 27^^.^ Z 



53 



/ 1/ 



{ 



ecology (1) concepts such as energy (2) or techn£9ues such* as compu- 
ter sinulatJons. Generally, it seems that most programmes are striv- 
ir.g for integration and syntheses more by the aanner in which they 
try to orient the learning of- students during their undergraduate 
years o" tj the approach take: to practical' training of • professionals 
for problem- solving skills within. a broader context of environmental 
un.Vrs tending. , jf 

^X^is suggests that the'inpl:cit working definition o:^^e 
"interdisciplinaf iry** being sought is that of the Unity of the Per^^on 
cr the Unity 'of Practice rather than the Unity of Knowledge (3). It ' 
IS generally accf-pted 'that a deliberate attempt to integrate bodies 
of )cn|jjrledge and theor^y is a* for=ida! le task which takes. much tine 
Ir any event a^d presupposes noich more Knowledge of envimnmentdl sit- 
^^T—'-? -^ar car. ccr v :r, c te cla>^d at this tice. By and large 
then, i- is the behavioural description of interdisciplinarity best 
described by A'.*'Frigjrs and G. Jlichaud (u) which character ' zes >'hat 
is apparently being sought thj;ough environmental education in the 
post-$econ 'ary contest. Thus, it is by- examining the approaches used 
for teaching and lemming that insights* are more likely to be found, 
ra-her than in the formal structure of curricula. 



0»aANlZATIO:iAL ARR-KGEMENTS FOF COrAuCTING 

enviponket^tAl education programmes 



Given tXe diversity of progi^toses already noted it is no surprise 
to find g;eat variety in the organizational arrangements set up within 
academic Institutions to poesent^these programmes. The experience 



1) Ecology has frequently been promoted as the most appropriate friuae- 
worV within which to fit environmental education. For a basic set of 
propositions w^.i'ch outline this approach, see V. La) eyrie, "Princi- 
ples Fundamental to the Institution if Environmental Research, and 
Proposal^ for its Organisation**,?. 13$ j.;:itowever. .. the asjsuipotioi) that 
ecology is alw^ays the most useful. basis for environmental studies 
reeds examining more closely in relation to the aims of t>% pro- 
gramme and the level of teaching". See '^The graining of Gc^sralists 
and Specialists" by L. Emmelin, p.^U, ' * 

2) $ec f.J. NcwboulJ "The Teac\ing of Environmental Studies at Ut^yer- 
sity Level" in Cnvircnr-grntal Education at Univerrity Level 

pp. 107-:2a. * \ 



3) For these distinct ions ^ drawn from a questionnaire sw?vey of on- 
going univej'slty programn»*s, see j Interdisciplina rity ^ op. cit. 
p. 73. ' ^ ^ 

U) "Interdisciplinarity is flrs^afid foremost a* state of mind rcqaii^ 
ir.g each person to have an'^BfcUu'^e that comb'ines humility with 
openmindedncss and curiosity^^Hp^^^n^ess to engage in Jf'ialogue 
and, hence, the capacity for asfipila,tion and synthesis "..In * 
Interdiscipl inarity , oo. cit. p. f9?. 
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in the United States gives a particularly rich arra^ of examples of 
-^''cse arrangeaents, ^incloding (i^ general order of organizational 
scale and/or autonomy) Programmes, Centres, Institutes', Departments, 
Schools, Divisions, Faculties, Colleges, and in-the case of the Uni- 
versity of Wisconsin at Green Bay, a wfKi^.e. oew university (l). For 
those countries which have strong centralized Minis-tries of Education 
organizational arrangement-s involving ami^terial participation \n 
>'^gramm€S given by universities may also be present, although the 
nature of these relations were not discussed at length at Rungsted. 

Two quite broad patterns of organization are evident. One provides 
minimal staf " to coordinate an environmental education programme de- 
pendent entirely (or largely) on the participation of established 
Departments, Schorls or Faculties within an academic institution, 
while the other provides a core of professional and othfer staff to 
present a programme, and the home institution allocates to them the 
necessary resources to do it. In' other words, they themselves may 
.constitute Departments, Schools, Faculties, and so on. 

At Rungs ted it was readily agreed that there, is rio one inherent- 
ly ideal organizational form. 

"It is clear that there is no model organization for managing 
environmental studies progTcuames. Depending ufon the require- 
ments o-f ihe institution, the needs of the students and the 
focus of thtf programme - whether the programme is to be prima- 
rily teachii\g or research or -both ; whether the programme is 
to be separately budgeted ; whether the programme is to be 
problem oriented - are elements which mast be considered before 
decisions ^e possible as to the best organization for managing 
^ an environmental studies programme.' (2^) 

However, there was also a general consen&us that environmental 
education prograinmes had to have an organizational unit or.basr» of 
their own with at least some of the staff, funds and facilities allo- 
cated to it an^/tinder .the control of a designated programme acjminis- 
trator. While it was acKnowledgbd that one danger in such arrangements 
is that a programme may become isolated within itself over a period 
of time, even to the poi^t of taking on sonfe of the institutional 
features that environmental education hopes to overc5>me, the built-in 
weSi)cnesses of trying to maintain a coherent programme totally depen- 
dent on the voluntary cooperation of others was evei, more ^ppai^nt,*" 



1) See the analysis by A, Pratt "North American Institutional Orga- 
nization for Post-Secondary Environmental Studies". CERI/Hfi/CP/ 

See Annex 2. - ' ' 

2) ibid p. 5. 

■ A, 



even if *,his nominally kept enyironnental education "outward looking"' 
to the larger institution in which it is housed. 

The questio'h of who is recruited to ,teach in environmental 
education programmes and the o^iteria used to select them was raised 
but pot gone into thoroughly -at Rungs ted. It is a que'fetion of inter- 
est, because iKose involved inj the firsf round of new programmes 
established of necessity ,C-ime with educatiojial qualifications other 
than "environmental" ones as these are now b,ecoming undersjiood. A 
number of universities may still be following conventional recruiting 
^titeria which results in a search for acc-»mplished specialists who 
collectively "cover** the scope of a particular programme .without 
concerrj for their willingness and ability to work in mixed discipline 
teams or their openness to trying innovations in educational methods. 
To the extent this is so, they are in danger of posing depiands for 
integration capab,tlities on students 'that the professors themselves 
have not accomplished (1). ' * . 

More basic questions have also to be understood better because, 
effective environment al . teaching has to call upon a wide range of 
content, practice, theory, and style. These are discussed by R. Clark 
in terms of differing epistenjological-vaXue positions which programmes 
having the scope of ^environmental education bing forth, anj4 which may* 
well lie at the root of cJlf f iculties experienced withim mixe<|^ 
discipline teams. 

"For example, ^ by disposition or by experience a person may 
hav^ become wedded to and f*ractised ,±n the rational-empirical 

^pistemology of the sciences and have developed a personal 
< 

value construct dominated by theoretical-cogniti^ve concerns - 
or may have become practiced in, say, the intuitionist epis- 
* temological processes an«i informed by concern for aesthetic 
valu^^s. * We rarely consider such characteristics of indivi- 
dual members of faculty when trying to -assemble teams to d<^ 
particular jobs". (2) ^ «| 

At least unt'l this aspect to "interd^ sciplinarity " is heater 
und^srstood, the- importance of attitudes as described 4)y A, Briggs 
and G. flichaud (3) could prudently be recognized along with the par- 
ticular expertise -nee le « when recruiting teachers Jfor environmental 
.e<5ucatlon. ^ , • ; 



1) However, reference to the use of other criteria in faculty selec-, 
tion and evaluation were made in a few case studies, i.e. Univer- 
sity of Wisconsin Green Bay, ar*d the University of California^ 
Irvine* See Environmental Education at Pogt -Secondary Level , The 
training of generalists and specialists . DECD/CERI , 'i^m . 
See also Pratt CERI/HE/CP/7U .OU , pp. 31-32,. See Annex 2 

2) R. Clark', p. . KTB. 

3) Intierdisciplinarity op. ci^t . p 192. » 

• * 
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Chap^ter ^ ' ^ ^ " 

* CONDUCTING ENVIRONMENTAL EDUeATION IN POST-SECONDAPY INSTITUTIONS 

♦ 

APPROACHES TO TEACHING AND LEARNIH6 ^ ^ ' 

Discussions at Rungsted abcmt the approaches to teaching and 
learning appropriate foip environmental education readily reached 
agreement on^'the need to consider a JkJ^lanced set of method.s. The im- 
portance of utilizing environ'meatsr jther than classroomb and labora- 
tories ;^as stressed ; at the ^etj minimup field trips to observe 
environmental situations first-Wcnd should be arranged, But more sus-* 
tained field^ investigations of inyironmental problems 4re better. 

Team-teaching and shdrel-t^*ching was widely endorsed as a 
device to introduce students to awider range of pers'pectives*on prob- 
lem^ and issues since it i^ throughNdiscussion wilh and among teacii- 
erc that differing insights^ into the nature of environmental inter- 
relationships •can b- gaified and compared. However, in order for^is 
to.be done effectively, teachers have to take tine to prepare and 
coordii>^te their presentations and also be present with one another 
during^ seminars. TJ^is is expensive of faculty time and may ijecopie 
ruled out by tight programme .administration based on narrow and 
short-range assumptions about "porforftance** and "ef f iciencji'' within, 
universitils. Th^s is especially so where programmes are contt^olled 
internally by administrators who rely on quantitative indicatoi>s (and 
*p5^udo-indicA'tors)* to allocate funds and teaching re'spohsibilities , 
a common practice in North America for example. 

^ Team-teaching situat^ions are the ones which qall jdirectly upon . 
faculty having different disciplinary 'backgrounds , an<i provide the * 
occasion to demonstrate interdisciplinarity as a proems .of enquiry^ 
It is llere that arguments - arising' from fundamental ai^d different epis- 
temological- value positions need to be exposed and qompared at deep 
philosophical levels. This itself would be of educational value. 
Otherwise there is a danger that conflicts and misundgrstandinge may 
develop among* faculty and revolve around superficial and trivial mat- 
ters to the point of he'ing disruptive rather than e^lucative. Ovey 
time it may lead to th^ir adopting reflex postures rather .than care- 
fully thought-out positions, so that the whole potential for te'am- 
teaching to demonstrate processes leading towards deeper understanding 
and intellectual integration is lost. • • * 



tJ is rather unforturj^e that the Rungstefi Conference was not 
atle fo delve more t>r5TOughlyr^«ia,the experiences oV dlffe^^eijt envi- 
roncental ejlap^rficn programmes in thisS^gard, One account of how 
the jrobleaB of getting a mixed disciplinbi team to develop the neo^s- 
sar:;^ cociiciication and empathy for one .anatner's discipline's wa^jMt , 
provided/after the Conference and is worth qVting ^n full. 

"^'we^ier, before any of these nfomal techniques <teah teaching 
ar,d ream feseap^.) could be ec^loyed or prove eff<*ctive* it' was 
Tieci^ss^^ to on *ertake a slightly more' formal approach to the 
'Sub^-ett. tr^ci the very earliest years of the development 'pf'»IES 
itfi^ Institute for Er.vironoental Studies). two stocier progranzEes 
were ^et asidv to develop ^ "think tiri>:" which wa'.' known the, 
^ Group > >a»c se groups *were carefully selected • 
10 to 12 staf fnWnbers fros a broad variety, of disci- 
pi, n£S» ^I'.h one kn&wn toVe pnrticularly competent and'enthu- 
s-a-stic *r. Y.iz own field, "b^ese staff 4**ere brought togeWier in "* 
the ^uniser ' '*,me in a somewhat mJre in fcr;^?. .Betting whisre* they 
pre£.eVted papers to o.-.e another on xhe s\ibject of enviiV5nnental 
sciences. Initially each oneV^r^ied to ^indicate where Ne f«i^ *• 
his discipl:^n€ could contribut^ to th%\sol\ition of an environ- / 
cental pr^Me^ri The result of ttfe^^s^^r^ii^igs was ext^pely inter^ 
\s^ing in that ^the <JSgree of overlap ^^^etwe^n the environmental 
terri^cr> claimed by each discipline^ be amelqulte apparent > Eac^ ^ 
d'sciplir?c*sav ftself as ce;."tral ,to the €nvix>onDeiital problem , 
anc'its 561uti9n and could only initially seexthe other disci- 
plines a$ being sorewha^ peri|^heral*^and perhaps super? lu-vus^ to 
the whole Sct.emc of things. After a series of ^T^te^personc^l . 
battles the. "think tank" was sent for a week-cpd to^an, ajppro- 
priate retreat where the members- got to know ^e another* as 
mdi^'iduals . {it t^e end of this experience ^those involved ha<' 
developed the arraerstana-.nje and respect for ohe another .to *oper- 
a\e^s a ^ean in exa.'yining environJ<en.tal pr^^blems. Ithey h^d 
learned tc respect one another*^ con^'ributibns tp t am solutions . 
oi o:„ple. ^rc»"%i3j: <3zA tl • > proved to be. the fJ^t iv:^le\s wf\ 



$00 sicaaerJ.cs. The second year this procep^ was repeated <Using 
: we or two of th^ fir^t year's staff an <> 'further 10 n«»ophyte^. 
After the two '^ars were completed the^;ft;ieas of ^^0 o^ 90 
converts, allows" for the icpl#»centation of recocsendations 
(ccnccming the ne^d for interdisciplinary teaching an<2 research 
and the prior need-, for a **shared l^iguage" to provide a com^n , 
framework fo^ discussion). (!') » * 

iTTT Jones "Sore Experiences Related to the K^cccricndations or the 
^unpstcd Conforei^ce, Jane l^T^^**. ^Institute for Environmental Stud- 
i^ll Unj^rsity^MfToronto, pp. 11-12 CERI/CR/7S .01 (^ee Ar^rfex 7). 
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^vironcent^l education is problen-ori^nted education. (1) This 
is W»idely accepted, both as a way of organizing zaaterials for study 
^ .and to encourage the development of skills to ^ directed towards 
•resolving enviromaentai problems. Project-oriented learning is a- 
, device c-^nsxstent with th^s approach, and seens to be in quite wide ' 
,us.- within environtiental education progranmes. It. is particularly 
appropriate for tedchin^^ students ft-op different profession* how 
better to wor>: together, and it a-tively involves students in dis- 
ccrwyUar^ii\g which is generally deeia-d sore effective than if they 
^pend aost of their tice as passive recipien;s of lectures. 

A njTiber of other approaches and devices were centioned at 
Pungsted as worth trying, although it was not clear what W expe- 
rience has been with these^ in environctental education prograr^ies. 
Included here ar^ role playing and .^irrulation of 'aecision-twkirg 
dilennas.; computer- aided j'nstructicm ; jhe preparation of te.tching/ 
learning i?a,terials into self-contained regular Ui^its which allow 
^ students to pace theaselves through basic infomation and concepts at 
rheir owii speed and inclination ; and teaching stud^r.ts the use of 
'audiorvisual and JisiMay methods for hanilir..- -,r.^ pres.-nting the- 
results of their invest i gat loirs'. It becare. quite clear during discus- 

■ ' 4 
sions at ?ungsted that ir would be nost helpful to have carefully 

docmaentcd exar^l^s of the actual use and results ex^erienc^-d fron 
trying to apply particular approaches *and devices within. diffeiVjit 
kinds of environr^ntal ecJication progranr*cs. Irplicit in this is a 
reed to get pore ^systcMtic approaches for as&essing t caching/ learn- 

^f f^cti'/cxjoss* ' - • 

• * 

PCX AND ACTIVITIES 0? STUDDTTS 

The attention lavished cnly a few years ago on stiSdent involve- 
rsent and participation in decisions about p'Ost-secondary prograsxes 
has seeaingly lost its urgency. It was conspicuous by its absence at 
Pungsted. To .or* extent this nay x>Qflect inproved accessT to students 
for participation erf acad*-aic cornittecs, but it nay also reflect a 
significant shift of , attitude and orientation, a shift which has been 
"sensed" in a nui:b«^r of quarters < 

This is a shift away froa viewing "environment" as the basis 
for a social ciovcoent to challenge established ways of doing things, 
towards viewing "^vj.ronnent" as providing proni|iing new career ^op- 
portunities in established institutions, ^is cdinci^e-. with various • 

— ' • ^ • ^ ^ 

1) For dcvelopDent of this .thecc see T.W, Keidner, prih. K^v'.-s-> 
Address * « - .* . w w . 
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adaptations nad»- ty institutions, as reflected fcy^new environnental 
-agencies 'n go\i^mrients , publicly expressed cocnitrs^nts tu inproved 
environcental quality, by private copporat.ons , and the eniergence of 
degree-gr ant. ng environmental ediTcat ion ^ rograrr.es post-secondary^ 
institutions. Students attracted to^the latter cay now have ^ess in- 
terest in involvenent with concerns because of their inherent social 
worth and core on the acquisition of techniques ^nd rianagerient skills 
needed for sel f- advancer en t in carv-^rs. 

Relatively little attention was given at*'^irngsted to whether ar^ 
how en viror. cental ediicatior p-^gracres provide students with pppor- 
turi^^es to acqau.re wor'^-oriented prac* .cal experience as an ^integral 
part of th^lr over-all prograoae of study. It was r»?ported that sone 
prQgrajnTies provide for or. -the- job ^ctk experience e ttter as an option 
in t^e context f>f project oriented learning or, at least in o'Tie ca'e, 
as a requirer^ert i^f^-grated into the curriculuc (1). This reqjires 
adninistrat ive provis-ccs for a fi^ld pXace^ent ^n^ fol*low-up -ervice 
•^hich* raintai^.s contact with a wide range^ of organizations. It wpuld 
be helpful to know rjore aboat how this approach can be nade to -ork 
effectively, particularly for the diversity of bacV grounds whrch stu- 
dents riay ob"^Aii.^n environrent-al education. , 

Other experier.cVvfrori North America suggests ?hat students then- 
selves alternate wor^. and crther non- university experience with perio^Js 
of study, depending ca opportunities wh.ich arise for then. In a nod- 
e&t ar.d persoral *ay they are 'roving zoi^ towards a "recurrent e lU- 
caticn" p^att^m than nar.y of the acadenic institutions they attend. 
Circunstantial evidence also suggests that students *ho have spent 
tire out of school before entering university nay be be'" teV prepared 
• to ?raVe effective use of the rore open-end- , self-directed leam^Jig 
opportunities prcvid-d by sore envi.rorirental education pro^ranr-es (2). 

Th'.re is a clear n^?ed to Vnow sore ab^ut the relative effective- 
ness of different patterns ar.i ^equerce^ of WorV-stody in anticipa- 
tion of a gradual ^. vol it ion -^f higher education towards providing 
for recurrent life-lor,g education* If. plaancB in a systematic way 
this nay n^an that students w^ll not be expect*-d to spend so aar^y , 
years at post -secondary institutions initially, as they do liOw.-Thic 
will carry significant irplications for the design or re-design of- 
criviro.>r^nt<tl educat*or. progr<irs^s. One key quest ioTi^ls the sequence 



1) Sec A. Bi>'der ^ttpfr^"^^ in Social F^ology", University of Cali- 
fornia* Irvine in Enviror^rental -ly^'^catior^ at ?ost-Sccor.dary wevcl , 
• The '>ainirg-of Genoralists and $pociaIist<t , OEn^/CE?'! ni, 

?) Inforral iiscuSiion at F^ngste^ secred to confirr, this for a noi:*- 
bcr C'f Instances, ard at least on^^^-e^rnurontrerital education prograrac 
(at Griffith Vraversitv* crirlah^c, Au^ralia) was reporfed to be 
conr-idcr ing repairing deferred ad^iission for students into an 
undergraduate progratiirc . 
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of studies which nay best encourage students to evolve a philosophi- 
cal perspective appropriate to environnental education while they also 
develop and maintain specific skills for work in an en vironiaen tally 
relevant area (1), 

The great diversity of prograoMs that- are developing' neans 
that students win not all be receiving "s"^andard qualifications" 
for environiaental skills certified by acadenic institutions and re- 
cognized and accepted by various employers . While project-oriented 
and off-canpus.work experiences cay nevertheless aake t^»en better pre- 
pared for ^^nploysent than students fron tiradit ional prograrcaes who 
never leave the classrooms or the lator-^tories , it would still be of 
interest to^*:now the t?xtent to which this \z so ^d wherher students 
therselves h'ave seized on this initiati^'e develop links with po- * 
tential enployers. In how i^ar.y places, for example, do students niain- 
tairr docucertary eviderce of their o;.'n project and work experiences 
to present along with acadenic •records, and what responses have po- 
tential errployers shown to thi-^ ? 



EKVIKONKENTAL F£SIA?Gi A.VD ENViPOKMENTAL EDUCATJON 

The focus of the ihingsted Conference was'cuch core an education- 
a; aspecTs than on research in support of ^ew understanding about v 
environziental natters/ It was icplicitly expected that research would 
be carried on by f<iculty, and 5one of the case stu'dies indicated par- 
ticular areas of interest. Suggestions about the approaches ?*eedeJ 
for er*viwnaer*tal re^^rch «ere given by J.H, AbxiA^n g|5d v. Lal>eyrx«*a7 
both of whori app^ropr lately adopted eccsystea perspectives in the 
widest 'Sense not only to guide research priorities but to serve as 
the basis of a critique of the natur** and fore of d-velopcental 
charges viuch ^re gie.neratlng e.-\virC'nr«ntal ^roblens^in $o rany areas of, 
the world. . ^ 

Cons id-erat ion of envirv>nnental research raises a series of ques- 
tions siailar to educational ones* nar^ely, how-to get effective re- 
search froa nixed discipline teans^ the "need for existing disciplines 
to devote tsore attention to probless of environaentai signif icance^ 
the need for adopting a iystens approach to orient research priori- 
ties, aT>d the desirability of giving quasi-independent status to - , 
environisental research institutes in uTiivcrsities. It was* informally 



1) For a discussion of these questions, see J. Bossanyi, • 
C£Rr/HE/CP/7K.10, (See. Annex 2) . 

?J SeeJ-M, Abillon "The Special Qiaracter of Bivironaontal Research 
• and Projlosals. for its Organisation "p. i4*^^and V. Labcyrie,p. 15S , 
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suggested in discussions at 'Rungsted that co-operation on a research 
project provides a nore effective neans of achieving an interdiscipli- 
nary interaction and result than does teaching. Extensive experience 
with this is nade difficult however, by the ina; propriateness of ^ov- 
emnental research policies and funding procedures which in a nuiabcr 
of countries st'll give strong or near exclusive preference to suppc^- 
4 ing individual research in long established traditio-.al laonodiscipli- 

nary fields. 

The question of integrating research with teaching programes 
was also considered, nainly in tem^ of drawing distinctions in the 
approach aost appropriate to different levels -of education". Tor exao- 
ple/ it was suggested that at the undei;»graduate (first cycle) level 
the purpose is to introduce students to research nethods, u$ing prac- 
tical e'^vironciental problems as exanples. Then as students move through 
the upper years they would progressively be involved in nore substan- 
tial research, and also be expected to learn research oethodologies. 
Teaia research on significant local problens by\a tean of studeiits and 
teachers can provide, good experience a'd'usefol results. However, long- 
tern; basic .research on-. environmental questions can only be done (or 
is best-done )^fcy professional r'^'Search personnel working together in 
.cRilti-disciplinary research institutes, r* 

I" 4 similar way to the Tour^ and "Run\sted Conferences. which were 
trying to get a-balar*cea overview of environmental education, it would 
'^e useful to get socse overview of ^envirorinental x^esearth. As research 
'questions are made more precise tHey could be expected to be addr*» -sed 
test by an appr9priate traditional discipline so that one sain role 
of environmental research might b^-Nto asV traditional disciplines the 
right questions and. then devv te/fef ^o)?t to interpreting and synthesizing 
answers. Methodologies such systtos modelling rdght give the basis 
to pose questions and integ^te results. • " 

Rungsted did not de ^r^to any extent with the. conauhity service 
function of post-secondary environr^ntal education programmes. This 
was touched on implicitly by reference^^ to project oriented learning 
which drew upon* situations of immediate importance to communities (1)» 
and to statements about the importance of programmes demonstrating a 
sense of social responsibility (?). The actual research priorities of 
faculty ergaged in environmental education were not subject to analy- 
^ sis to determine whether they demonstrated a particular commitment 
to cozranity concerns. Ind<*ed, the few case studies which cade nention 

1) Such as the involvement of personnel at the University of Louvain 
with the nfew tow?^ planning for Louvain- le-Neuve« See P. Laconte - - r- 
"EnseigncDcnt et Rechc^^e en mati^re de sciences de 3 ^Environne- 
ment'',CEPI/H^/CP/7U.i9. (See Anne^ 2) . (Available only in French), 

7) Sc«, for example, Weidner, p. 16. 
t 
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of research topics did not indicate this orientation nearly as nuch as 
they di^ithe variety of interests that- a nixed discipline faculty night 
be expectedVo display. An underlying problen here is the pressures 
that universities exert on their faculty to conduct researcli in rather 
conventional, aonbdisclplinary fomats. Faculty^ involved m environcen- * 
tal education prograrsaes nay alr^eady be vulnerable to negative s-mc- 
tions becaus.- of their choice r.o that a strong cocnitcent to natters 
of icnediate inportance to connunities aroun*d then nay only jeopar- 
dize their acadenic careers further. 



ASSESSING PROGRESS A»;i5 RESULTS 

The infomation about criteria of success elicited fron case 
studies generally did not transcend the s-aperficial levels at which 
these are usually de.alt with in post-secondary i^'Stitutions . Prograrr^es 
are successful if ^hey attract students, student? ^trtj successful 
if they get jobs, and professors are succersful if they publish in 
respectable journals.. Could this be a rjsninder that post-secondary 
institutions still renain too coziplacent about theii* educational 
responsibilities and that even the initiatives represented by envi- 
ronnental education have not yet p^etrated into traditional attitudes 
and behaviour ? I 

In terns of the Educational experiences of students, a-d even 
t*iough there is so nuch ir^terest expressed about the need fot intcr- 
^tscij^linaqipr and eynthe^-i^ «... it *is no?; easy to fii^d explicit 
descriptions of the product sought, fr on integration." C) In part it 
is a report fron enquir>' core broadly based than is often the case, 
but otherwise the integrat:on being sought by the educational proce 
ses necessarily rerain personal ones for each student, and constitute 
a blerfding together of cog?iitive Vjiowledge, values and connitncnt 
whicK evolvf'S and changes over tine. Much is yet to be understood 
about these processes at post-secondary levels and the strategies 
which nay best facilitate the process. (2). ^ 

It should also be noted that^not everyone needs to strive for 
broad integrative capabilities to the rxtcnt icplicd in sonc discus- 
sions of environnental education. Capable analysis within dascipliTke 

1) 1^. Clark, p *3Q0. • 

?) "If integration is to be at the heart of broad-spectrun environ- 
nental courses who is suitable to becone an integrator ? Row is 
a potential integrator detected, nurtured and inproved 7 Is there * 
sone 'inherent predilection to* integrate * is there sone necessary 
prior experience ibid . p. 331. 
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specialties will always be in deraandd), and not every one can b^ 
e)q>^cted to find the broad culti -faceted* approach of environcental * 
education conge. ial. 

There was urdnrrlying concern expressed at Rungsted about the 
virds and amount of ecploycent that nay , be availai^le to graduates frdn 
environtenta\ education prograrsies. This was particularly^ so foe, 
progranres grouped ur.der the ger^ralist-specialist category since 
they are t>^e ones which lacK ar.' already accepted profess^.onal identity. 
A survey of so=:e graduates fron acong the first progracses sei up * 
vas so-ewhar ir.Qonclusive ; graduates cej;* .inly found jobs bi^t it is 
too early to judge their p^rforcance and Influence compared to new 
recriits froc rore traditional post-secondary progracnes (2). 

Tt-^ Conferenctr^-as agreed on the desirability of closely noni- 
•orirg ecploynent trends , and for sr^ller countries in particular it 
was deeded absolutely essential. Various factors were identified as 
of irportar.^e for doing this , such as noting the .recognized and ex- 
pressed 'eeds of government and ijidu-tr>', or hayi^Jg analyses done of 
actual tasVs that needed to be perforred in particular orgardzations . 
N-vert^eless the icportance of r^jor changes or innovations in science 
policy, environrzental protection policy, or new legislation was al-^o . 
acknowledged since this r^y create instant demands for expertise (3). 

Assessir-? t of the teaching faculty in environmental education 
prograsstes also poses^ problems . A crucial factor in this nay be the 
locuc of control over facalry reward systems within the institutions 
therselves and the built-in sanctions these have against change .and 
non-conformity with e- tablished ways. This worVs very mch against the 

1) "... In fact there is nothing wrong, fundamentally, about disci- 
plm^rity.. E.W. Weidner, p 2:. 

: :> See : "^i^loyment Openings for Graduates" CSRI/HE/CP/TU . 13. See 
Annex.?. Thyrc .-ay t*> initial delays in finding ,suitabl-e 
e-"ployment _in some ase. because of ins't i tut lonal* inflexibility . 
The following observation could reflect experience ^elsewhere as 
well : when the first 70 German graduates of Environmental 

and Hygienic Engineering left their college in Giessen in July 1973, 
they were confronted with serious difficulties to find a job at 
all - and this m an overall situation of full employment ard 
particular needs in environmental engineering caused iy new laws 
of pollution contT^ol. This absurd situation clearly has to do with 
^He comparatively rigid and slow-going Gercian system of Planstellen 
(budgetary planned jobs which usually contain ^ rather narrow and 
highly conventional definiti<xi of the formal qualifications re- 
quired).. This system is bacVed by the lobbies of the conventional 
professions.,.- P. Schneider and E.V. WeizsacJcer, "Environmental 
Education at a Comprehensive Urviversity", p* 3, Kay I'S?**. 

2) The National Environmental Policy Act passed in the United States » 
m 1969 IS ,a good case in point. It created -an in$tant* demand for ' 
p-err-onrcl who could undertake environmental impact studice on all 
mihnor pf public works fLnanced by the U.S. Fedwal Government. 
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tine and learning needed from faculty if they are to achieve produc- 
rive interdisciplinary interaction* in spite of it being the essential 
core process in these kinds of progracuoes • 
The dJl^naca is atrongesf for yo^inger acadeciics* 
"In a nomal traditional university the proicotion, salary, 
« tenure and career potential of a staff laeraber is controfled 
by his peers or by the chairman of his discipline department. 
Thus,, if a young university teacher decided to devote too 
^aych of his tine to interdisciplinary activities h^ would es- 
sentially becone professionally invisible in his departcsent 
and be overlooked at sucli critical tiiaes of the year when his 
career is being assessed. The result of this is that in inter- 
disciplinary activities a frequent problem i^ that the only 
staff that can be logically attracted are those who already 
have reached the senior stages of an already established uni- 
versity career. Regrettably such staff are often the least 
• flexible and nay not enjoy the youth and vigour of their 'ybui^er 
colIea^>^. Vnfortunately the young nan-a-t-the beginning 
of his academic career is usually endowed '.wixh -all the vigour, 
enthusiasm and motivation to be active and innovative. Further- 
more, he is endowed with the latest of the scientific tools 6i 
his discipline but the scales are tipped heavily against the 
wisdom of his eribarking ,on an aggressive interdisciplinary 
career until he has established ^his niche in his disciplines. (1) 
Until this di tuition can be overcome it nay be quite' xinrealis- 
tic to Expect contimied rapid change and innovation in er.vironmental 
eTiucation at post -secondary levels, except under unusual circum- . 
st<5nces. 



J 



1) P. Jbnes, CI:RI/CR/-S.01,p,12. (See Annex 2). 
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CONCLUDING COHHEKTS 
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Daring the short period of three years between the Tours and 
the Rurgsted meetings ther^ have be6n quite a nuinber of initiatives 
fCTR post-secondary environmental education taken in the OECD^Eenber 
cour tries, Jo a considerable extent the programes established have 
reflected the k6y features reconaejided by the Tours workshop (l) and 
useful conparative infornafion on representative. one^ has been brought 
together, analyzed and discussed at Fungsted, The^^ is na doubt that 
the Pungsted Conference was of particular vaWP to the ^participants- 
in ways which the written record of it can never properly c^snyey, Tt 
gave an unparaUeled opportunity for person nost dirtcny respof?^^- 
ble and involved in' these post-secondan pr^jTraca^to exch^g,^ their 
first-hand experiences and gain a mjch reeded perspective on wha^s 
unique to the -particular institutional citcriK^fat.^ TaUv^was in 
what is inherent to the nature of »this cv^^cri j^nterpris^e. 7 

There are several l>nes of porentiaU^' productive .foTl.ow-up 
which could be pursued. One which rieri-rr constant sAd sustained 
attention is that of "interdisciplijiarity'' now that it*is dlear tMt 
this in larie oeasur© i^ beirrg interpreted as an imrerars^on process 
which tries to relate and integrate the experience of people drawn 
frorj diverse disciplftary backgrounds working m ccsn^-, cause. This 
is not to exclude ''interdisciplinarity" interpreted at^ the search for 
, "unity of knowledge" in envirc^u?ental natters, but it does voice tl^c 
following caution : "iijtegf^^tior can b*? carried too *far. In an <if-fort 
to pres-nt a cohcrcfnt picture of a problca one is tecpted to over- 
sinplify... t^«*.holistic approach ifecorses simplistic, "(2) Howevei^ the 
creative potential of integrative interaction processes is now cl<»ar- 
ly recognized^whether applied for the solution of complex'environo^n- ' 
tal problens 9r to the dfivelopcent of individual hucan capabilities. 
This then needs attention. EnvironaJcntal education prograranes /raore 
than tDOSt are organized and sjotivate: to generate rich experience in 
t'his regard, 'and this experi^jencc needs to be recorded, analyzed and 
shared widely. • . . 



1> gnvironcental Education at University Level , op. <yLt., pp. 31-32, 
2) L.ETraelih , p,95. 

^ '/ ■ - 
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Now that the understandable preoccupation with gettif»g environ- 
mental education progransnes established and accepted in post -secondary 
institutions can be relaxed somewhat > more attention needs to be giv- 
en to looking Outwards. There is aeed to ♦exanine the articulation of 
environmental education at different levels within the formal educa- 
tion system so that sufficient account is* taken of what may now be 
learned by cost students froc environmental courses introduced into 
secondary schools or wh<it may best be learned as re urrent educatio.i 
after sufficient time has elapsed to provide a wide measure. of work 
and other experience. Although the s\^pepficial dichotomy berween 
•'Keneralisf and "specialist" has ^rightfully been rejected a.^ posing 
a real issue (1), th.e problem of developing expertise w^dch is thsrojgh - 
ly e-ibedde:i in the broad context of understanding human inter- 
relations within environments remains as a challenge/ Ed».cational 
systems pust make cert^ain that options are available for people to 

achieve this in a manner aiid sequence best suite*' for ,their own 

♦ * $ 

personal growth and development and career needs. ^ 

Mac!t Tiight be also learned from exchanging experience V4th 
post-secondary programmes organized around-quite different thematic 
structures tut facing many of the same problems of crossing, disci- 
plinary and professional boundaries 7ne OECD/CERI review of the 
'health science programmes a c^:^e in point. Others, of comparable 
scope to environmental educatior. ir.clude development studies and 
the emerging scholiily interests :n future studies C-futuristics" , 
"futurology") and global studies. To a considerable extent these 
are responses to nany of t^^ same concerns which gave rise'' to the 
"environment mover^nt". Perhaps as these thematic programmes become 
better establish 1 post- secondary institutions, environmen-^l 
edxicatior.. progr^AnLtc:. ci.t»ht develop the necessary xnterthemat ic links 
4 with ^em in ^rder s»fr*irigthen the intellectual franveworks needed 
to,,interpret :n .M^orinental issues m the world-wide context. 

."o help giv^c Substance to such a perspective it would be highly 
desirable if «.'avs -^ "'5 te founid *to exchange teaching materials AXid 
experiences, inclu^i :crhaps students and teachers themselves 
among programmes * d^ff irv^nt .countries. An opportunity for compara-' 
tive sttvV of similar problems in different social and institutional 
^ settings c.hould hel^ c-yantor ariy .tendency to parochialism) always 
a possible dagger from ^>/Ing too ^^c^t concentration local, 
environmental sittiatiOT^s or ccrmini^ concerns* 

In conclusion then, perhaps it will be possible for a future 
OECD Conference to focu? :»re directly ag^n on the question of 



1) J. Hcdegaard, p 5:. 

Ik 




"interdisciplinaritv" as an interadion process in the context of 
a variety of thematic progracraei, to ex^ne the vertical articula- 
tion of environnental education throughout all level*^ of^ formal edu- 
cational systems, particularly those designed increasingly for life- 
long recurrent education, and to .see what arrangements could be made 
to bring an international exchange of experience -into the day-to-day 
learning of students and- teachers alike. ■ 
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The twelve case-studies* used in the reviews presented in Chapters 
and 2 come from the following institutions*: 

* ' r V * 

Diplona in E^ironiaental Studies Px\)granoe, ' 
tfacquerie Univ.ef'sity , Australia, by A.G. Mitchell. 

Interdisciplinary course on "Ecology of Man and* S<5ci-e'ty" 
the Flinders University of South A us;tralia> Australia, 
by R.L, Heathcote. ^ ^ 

J)epartnent of Man-Environnent Studies, 

University of Waterloo , Canada, by G.R. Francis ' 

Department of Environment, University of P^ris VII; 
France^ by J,M. Abillon. ' 

Centre for Higher Studies in Resource (C.E.S.A.), 
4iniversity of Tours V Franc^, by J. Verri^re. 

Progrannje'in Environmental ^*udie& 
University and Technical Institure o f Lund, Sweden, 
oy L» tJnmelin. ' ' 

School of Biological and Environmental Studies, 
J'he New University of Ulste r, Unites3 Kingdom, 
Dy F.J. fJewbould. ' . • ' 

School of Environmental Sciences, Universit y of East Anglia 
United Kingdom, by K.M. Clayton. "^^ 

Degree Programme in:£nviVonmental Technology, > ' 
Charles County Community Co llege. Ur^^ted States 
Dy J.N. Uarsey. . T , ' 

A' Division of Western Washington State Colle&e, 
Huxley College of Environmental Studies, United States 
by i^.W. Miller. : ^ * 

Programme in Social geology. University of CJ^lifornia 
at Irvine , United States, by A. Binder. V — ' 

,p-"^V^rsity of Wisconsin-Green Bay , • 
Unicea iitaxes, by t.Tv, Weidner^ — 



/ 



O. 



Case-Studies published in : Environmental* Education at Post- 
Secondary L€vel<l): The Txjaining of Generalists and Specialists 
OECD/CERI 19?»*. ' ' - 
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Chapter 1 , 

• / • V • 

THE TRAINING OF GENERALISTS AMD SI^glALISTS ^ 

..J.Hedegaard, The Polytec^^^^ I^mnark. - 

This paper an introductory review. So, while my source material 
has been a number of case studies prepared for the Rungste^l Conference, 
I have attempted to extract- experiences arjd problems <:ountries appigar 
to have in common ir. addressing themselves to tfie que'stion of Environ- 
mental sEducat ion for Generalists and Spgciklists rathl^^^han presents 
a detailed critique of each case, in turn. This I Relieve is likely to 
•promote the most useful sort of discussion in* an internationa(l forum. 

Th^ basic structures of education in our various countries are 
unfortunately still too different to permit many direct con^arisons 
between the educational experiences in environmental science that have 
been reported in the c|se studies , .most of ^ which represent only a few 
years of teaching, or even less wh^n it comes to the evaluation of the 
reffults^ . ' ^ , ' . ^ 

•As pointed' qjit ^sewhere (1) the termS. "Generalist* and^^Sp.ecjia- ^ 
lis-f" are opem to dif^fferent interpretati(^ns among teachers involved in 
•environm^tal education.<*I therefore believe it would be wise if one 
avoided using them fbr the time being and Concei^grated on the more 
pragmatic aspects of a' differentiated environmental -education at post- 
secondary l^vel^ These have^ in fact , pr<^ide4 *;^he^subject matter for 
the case studies with which we are concerned, as indeed was proposed 
at the outset by the conference's Steering Group 02). / • 

The last decade has brought about impjDrtant , fundamental, changes 
in most of our university structures. Frequently, we are. st ilJr- unes^sy 
as to how to handle the*new situatioA - ho* best to put forward knowl- 
edge and information within the framework of a transformed education- 
al system. -This is particularly true whjen it comes t'o the new raulti- 



1) cf. G. Francis, p. ^9.^ ' 

2) The Conference Steering Group* proposed ^that the case studies 
follow the same outline : Who does the teaching ? - Institutional- 
Organization - Ccurse Content - Teaching Methods, ^iedia and Mate- • 
rials - Research Base - Criteria of success - iRecurrenj Education^ 
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dis'cipixndry ^c.erxe, Environn«;ntal Science, -which' has energed as a 
DiisSA^^QlscIplire , arttractlng aft ever -increas.n£ nun^er of our stu'depts 
educational It^wls. ' - • ^"^^s^ 
-No ar.iv^ercity., .'indeed no edacatlorval systen, can any. long^ igiiore 
that 'it is the general cnvironcerital consciousness antong o^!b fellow 
citi2«:r5*that lies tehir.d rhe nasslve ier.and teing nade a^, the present 
tiz.*i for ^nviroHTien^al education at all l4v^s, > 

It i^ tirely now to look briefly xxr of the* problems J:hat 
hitvc t€er ercoar.tercl In <i f<rw« coantries^*here environsental ^ducation * 
prcgr^.tj;*;- hav'c t^K^i. ranr.ing :iore •ycari^ so that starting points 
pay t* fro»^iie1 f^r th** general discussions for which the Conference 
has r»5er. co.r.ventd.* ^ 



* A^sw*^5 To qu«£.^tiOr;o of thiS type depend yery Ciuch on *th€ struc*^ 
:t of t^t ^'.cTjcar lonal systenC It 'is quite clear that for undei^grad « 
uate C^^^n^^ral >::nvir<>rtr>ental science) prograrx^s the teaching 
c^tly underr/xen t>y tht perctan^nt faculty staff. This is certainly 
true t'or doj;i of th^ cas^'. studies presented here. For the students^ it 
has th*" obvioa?. advantage that the course is given by individuals 
^ only^ a Tact that not^ only f^ilitates close personal contact between . 
scud^n^ and teac?-cr tut oftepi nakes it .easier for tfe student to*assi- 
nil^te^thc -ourse content^ecaus^ of his fatiiliarity with .the jeduca- 

^ It is <slsc. clear, hownrec, that certain aspjs^C^s of environcental 
3.ciericc_;:arir.ot cociplerely covered i;^ a satisfactory way\y'a 
' ssiall^r sta^. If this, is *aitef?pted soce specif ic *environnental pro- 
biers D^' have efthej to be completely excluded, froc the prog^racme^ 
or r*ef>:ioned only s.aperf icLalljb. This out core nay well give nise to 
sore iisj:atii-.fact ion^ajrong the -^ore irat.i\«ated studeSig^, 

*Only a ft?w^ university, departments have sufficients broadly 
•^iirA>;i r.t-::f f r-^-r; to provij.- tcachiAf: ca?,:icitv, ar^d r>osi of rh« case 
studies presented to us reflect the problccs - if 'no\ the ^ctjual 
difficulties. - that DOst tnvirs>ratentafl departnents encounter in re- 
^•cruiting teaching staff. In rsany cases the Cdplo/aeiit i^rt-ticc 
staf/ :rcr:betr. has been adopted as a s<^lation./lt is not (always quite 
clear that^it has torned out to be a happ^' one, the danger being that 
s^^h ^1 ,Ic>osc »c'onr*-:.t ion betwcerii ^eacher an^J department could "i:^^ to 
la eiiv^liy loac.j, rclationf.hip between teacher and studc^its. It seesss 
to iaportarrt tc? Jjet this situat ion-prcblec clarified/ ^ 

When er.vironrcntal science prograca^^ at a rore advanced level 
are taught (o^t^n a^ a follOw-up progfarx-c for tfcc un*dcrgraduate 
course) it, Appears fror isanj*' case studies tj^at non-fcrculty experts 
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cafc ^♦.•=»T-up the teaching staff with gr<:at succt;ss. Specialist 

mowledge i^; obvious' ly needed at this l^wl and it not always 

• possef^trd Ij rorrial staff cerrters nor ^should it reqjir*^ of then.,* 
• Froc a stuit;nt viewpoint this integration of non-fdculty experts with 

^h^teaching staff cjppecir^ to be very st iriul<it irg - ret c-rly because 
.Tof'^e special knowledge they tring to the coiirs*:? but also, because of 

• ttie untradit ional t^iaching cetho-as they.ofter introduce and the contact 
it open:?- up for th^ ?tudert witn the r.ori-ac<ade=;:c world. 

In the <abo.'t,*: h^ve*drdw^. ^krt :calcirl^ or. the case-stud ies" /roz: 
Paris Vll, Jr.lvers.t^ of Tc?ars, ac^i «;:aterloc, llst*:r, Tl.nders and 
Macquarie Vr iveri i r . 



^ ns direa2y ir^iicat^d, w^ have tct^rc -us st^di^^-s of experiences* 
f ror car.> , a:>^ var^oas^edwt^^it io^al sy:t<5^.s. T^ese .iisplay not onlv 
aa;or dif f ererce-c " ir. tr,c build--^ o: -r.e overall oyster is between 

• countries sue) .^i^ franco ^nd Italy or. one side and the .-^n^lo-Saxon 
oounrriei; o^. ar^other si-de, b^t quite different structures even within, 
sone o: these national unities. In general terr.s, it appears fror: 

J ^he document at ion that m the Arglo-Saxon countries idn-t h-crvi T ir^::lude 
tnc United .'^•a^es) there is an organisational frcedor f-^r setting- 
up tnvironirental studies, that dt>e£ riot vxist in the oth-^r bloc - at - 

• ^least it* i.=i not rep-^r-cd fror^ar.y'^f the countries there (e.g/ France 
o^- Italy) . X ' • • 

Wnile, ^oze ^of thj^ Ar*glo-Saxon And v.S. experiments r^rcsent true 
•and orijE:in2l_ ilihovatic»nf m the educat lon^l ./ ield (University of _ 
Wi^ccj^iSin - Green B-ay, for exariple) r,ost of 'the European cnvironnental 
studies^ beg^n cts i,:>rethi»-g added to alrealy existing ^>dacatio;;al pro^ 
granres -^^^ually in the fields of ti;:>logy< totany, zoology^^or geo- 
graphy. • ^ ■ . ' / ^ 
The creation of total ed^:;^at ion al r.trjctures (universities) nore 

• or less cor.pletely dedicated ta an cny*ronfi:erital unoerstanding riay ^ 

only be advisable for larger flCoLntries- wj-ierc ^he, graduates fro2 such 
an environmental «ni%f^.rsity ^tilt still be outnumbered in the country 

c as a wnolc by classically traindd, less environrcntally fepeciaXized 

gradcratcs. 1^ ^he scalier courtnkes it will conti-noe to te difficult 

K , • ■ • > 

te^ know what the enplo>'rcnt deT^i4 will be *?or highly specialized ' 
env*T:^oriircntal-is^^^ ^nd, there fore, what provisions the university 
• should naVe . , 

•A solution t^-at h-ic;* been widely adopted is the creatiion of new, 
^elat,ivel\i ind^bi-^ndent environner.tal departn^ents on^ sc/iools inside 
an existing university. Several of the cat?<6 studies >7^ply that such 
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^•r.VirD-ji.cfr tai dtrp-irtn^nt s have cucceeded ir. placing environnental * 
^ ^-iJy ,rr.^-sT^, ,z ^ r.-tUs:i:ir.g ^.l^r^r.t in r^dtiin to nany of the 
tr^d.:.c-<ii .I..c.j,::r.ec , s-c^ as biology, checistry and hyarolog>', etc. 
-f-.«r, howev*;r, i;e« that er.virorji«ntal studie'i are st^ll 
^ a- . c::-c-ft iona: unit -quite of ten' one of the depart- 

ce..:c -dtura: ocier^c^. This is a c^st unsatisfactory situa- 

tion ^ir.cc t*tr staff at ^^ch a dep-artnent cannot be environcer. tally* 

, -cr -lI^ :t jofsifcle for thcs. to mves:: all th'eir 
r.-- c -'.r-'-tr- s;--:!;^^. Ar if.terrediate solution, which could 

t •^^^r^- ^.-depe^.de^.t eV.yirorjiental departn^nts can- 
^-t -rv^-. 1, ^-^uli r^: t*-.^- cre^tior. of environi:enrally specialized » 
. -r^; s' .C'- a. rtrl^ated to existing educational struc- 

z.*'^i\,z' sh:^:- dr<iUT. to tne very specific and ob- 
•* . • • • • -r^'."^:r ta.^ »-:acat ;or in the training of ^engineers -i 

►--^ -r- vc-»:r;rary- Tr.ere are, of course, important 

r r t.v ^rg^r.-.sat ional structures of technical col* 

'* • - * ' • ' . ; . t rs i ricf - i.^-. r^^v ^ar^: reflected in the edu- 
c:it.:-i: i^jroac-^tc f^^; ba.id-up of enviror^rental- study progracses. 
.••r r^N.-- rr-ia'. cr. ir. =^r,> tcc^xical colleges of {;uch progracses with 
a -sp.-c i.-il- •/ ^.\,.-^v .^^ orientation should be seen as an education- 
a. ^ • ,o' V -.^r r-Tj-^it irporta'-ico for society. 

a:, trt.r^ uri-'^rGity is dedicated 'to envirorazental uniirstarid- 
J' V, plir-rirg its prograrxes ste-s direct-ly fron its 

pr.r.cir^ ^^^1. ^Tnt', however, ar. ^.'./irpn=entcjl study •progranr:c is an ' 
t;:;: i-^-are to already existing disciplines, its planning be- 

01 -^c acadt:r;c s.de of the university, technical school, 
tcuc'or- rolieg-: k\i'ever th^ parent institution r^y be^ Thorough 
;ijn-..:g \\ • o^-.viror-er.tal content is obviously a ver^' inportant 
f^:-or ir vv: rcaZ . Ion of these interdiscipliaars* prograistc?. What 
i:r^dy zs.it '-.-d*--r •'Who 3oes the Teaching is reievant here; 
.c Dl.c-*:-g -•vct;on "Courst Content". The principal case srjd- 

' - ir-i-T upN-r f.-^r thi.-. p^rt of ny review are fro-a the Univer- 
J^iri. MI, Tojrr, l^ter, flinders, Waterloo, Lur.d, Univer- 
> V. _a..::>r-:a, College, ard the Polytechnicai University 

or :-vr,r^r» ( arp 1 ; she4 ] 



<or jT^ivcr in the case studies ^t is, frankly, 
d;tf;tjl- *^ r»:- i ciocir irpr.:?s2(3n of, the real content of any of the 
, ^t-.viro'iTcn'^l ccv^rw«*js, whatever the educational Icrvci or'*univers5ty . 
In t:jc- ^i--':^, to?ic- r.uch. as ecolog-y, biology^ cheristry, physics, 
jiccr>l''jr.y or o oro^.ic- <*h2fis, natters of ov/?ralI envirorxontal -^ig- 

» ^ .r 

: 
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tft^^ct: r.acej dlor.^i are u5.t-:i witno-': qaal :f ica-t :or "tr-; cour^«^3 loo?, the 
sane -t.j-her they ar- designee: fcv ur.:!.: rgra^iuit^? for : peoallzing 
students. Thus, -or.-, -.s l-;ft u.t^ ir.f orciit . rr.a* g-r-Tii a^^ree-^ ' 

^jL^^r.r exists as to wr.ic*. trodd iuif^t^c*^ irhouli a-i -ust taugrt <^ot^. 
ir. ?er.er-: co-ri^^s ar.i ir t^1 xore rp^jciilirei ores), but cn- e*^''^ 
r.o :i<;a of t^ '^'^tt o: --.r.-^-iC'dg.- th^:-- c-u-er t sr.o-iIJ ac-u.r- ^t t^.• 
t^c iiff^rert .ev^ls. The gr ^at ^iff.-re— t-t-t.-.*-; o-r var.:-- trj^- 
caticr.al ^>st^zs ar^ , ioatt, ;artly re-po- :or t^i- ct- rarity 
. v,her. ^r^. tdl-iir.g ^.r.terr.at ^cr il'ly . ! t . -"'ly , ra^-y f i-^- 
td'cc'c r-^crt-:i •r-'-e rase rt-diiei, ti^is ir^/or t^a• r - -r i-^:'*- 1 ^ th.c 
or thdt^ specific corte-t Jiill I-ai :o •?it\er a wer:^:^-; ,i.:.:c!r:3 to 

a-ta;— --t of ci c-rta- -u-r-;r " — i-r-r"-. -r'^.-ir, v:^-- ' -.Ivz ^rg 
t^^ sie-^^^^'c*^ =f t-.5 -li^^ cf ;:f:rT:d-,c-, ar^ ari.r .,th. 
t.^e fict t^a- i c^rta> -ji-t^:r cf "p^-^i-rf" ^l^aip-^ f— rra'ir. 
co^r,— - irci as a :^-.c*ic' of co^rre oor^cr* ; . c^^y -c^r^-rrul w^e^ 
tr-:c ts" ^dre sho^r, ;r oo-p-^r : r *^.a- ^r- c^•l:'^l for otrer 

cc-rsti ±Tt -.^at n^eciec to oita::r a c-ip.o-i^. *>^^t :s -or-, .t ^tiil 
rcz,i>c '.^^ry difficult to ev'^lJ^te .tr.c oc^r-e co^-'-r* a* c --./ers^* 

ty d^ai'^t thit of arother, "^v?.- t^oa^^ 7he "--'v-v.c^r^^ r-i^, ^ < can^, 

^- • - * 

-.'1? -iar-tr cor text ot co^YSe cor.tcrt t^^^r^r is c^^ fscror T.dt • 

jt 

dtsvrvts special atter,tiar. . It is quit* clear t^^it .50-': • >v ^rc--*^ '.tal 

course': are iir^^*ly orie-.ted ty ar.i toward = a r^r.-e* v iro-r^- r.t ^^ilo- 

sop:.y, wf-ile others have an overall '^ature-ecoiory s^r;c'?3tior, *>ach ' 

of tr.^^s*^ two attitudes is t-i te a'bptej; uii: o^v,r■.u?:y :;.-'p-?r^ t'e 

pri-ary eiucatioral otjectives of the university corn^er'-.e'i ; -.'t-.'er- 

thrri-et^- ti:e pr^^^itrzr tracr.- se?Jt:s well w^^tr. a tj.oroug', .ilscu.-ilon. 

rir-ally, -..e sr.ould taye r.ote t^at the cours*- cor.*e:v* -he -.ore 

specialized educatiora; ir.st it -t ior.s haj , rot an^^ataraily, 3 sp<cifi<r 

orier.ta^ion. We have already cited exarpU^o trcr> erf ^'-^e^ *r.r ir.d r.o- 

dici-.e. • . ' 

> -* . * 

Ir. this par*- of r^' review I have drawn particular a> o^ c^ces'ji- 

.i-ts frc-- t^- ^^'.:'^;t of f^ri- V^-r, -'V . r ic- , 

Cal-;forr.ia (Irvine); Florida State, Huxley College, :r:2.ani, aCi-consin 
:3reen Say, Flirtiers, ar.d Macquarie. 



T£ACHIN"3 MI:TH:)0S, media K.«a7I5^I/-L3; 

It erergcs quite clearly fror. rc»st of the case s^^dies that tht 
^pedagogical inrovatior. i^ essential tefore optical resj^ts can ^e 
achieved in the teaching of envirortrerital science. 'in t^e first place 
^ is very irportari.t that the teacher and the stadert are avare of 

^ thA diff ;cuitie? that the irt^.r :s~:;i>irv rh^r.ct.r of er .-iron-.:vn- 
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tax sci^ncv introduce." for toth of then. A ver>- interesting aspect*of 
this the n^^^i, ofter. expressed fey students for seVtrral teachers si- 
multaneously', iurir^: d iir.gle course, or part of it. It should also' 
be not^c^jd that ther^ f.er.eral dgrecrert or. rhe irportance of a 
high teacher/ ?t-d«:r.t r^tlo. \ 

A? fr^vloasly %?-::ph:i£ .2fri , tr.e participation of non-faculty pro- . 
fession^ils as teachers, -.a-ly for spec :al 12 ir.g" students,* nuay often . 
result cd-.ca*icr.a: ;--r.-3*;^>r accou'.t cf their original teach- ^ 

rr^ctical neld *^r- -i r--- o^nized as o: the greatest value. 
Net J'oald -tvdr^ts elv-e^tarv course ha^'e the opportu- 

r.it.. :f actually ro;:rc:l^c > >^ -^r.vlror.rer.ts of ecological s i-gr.if icance 
t^t ^! roi«:u*i-^ £^c' ^'vsrJfc wne.-^ they are under deteriora- 

t lor . :or :^1S, t t-r i , - r ip 1 1.'- ^rv »:ro^ps cf students should be orga- 
T. = 'it. More ^i:vc:f:c b,K\t *or- sh.-^uld t-t u'.dertak^r. by the ad^-^nced 
^^^^^"^^ ^^^^''^-^ -rcl-^.e excur-^iO'.r. r-levar.t to the subject 

special izir.r. 

-■.v.. Drjr-,rr :ix -^eier.cc ■t*: irg a rjew di^^ciplir.e it seens quite 
logical that 1* should require not only novel teaching methods but 
ur.ccr.ver.tlonal e-dacatloral redla ard naterials as well. In cost cases, 
l^ectvTT-es or. traditipr.al lir.cs are alr^rady being* replaced to sor.e ex- 
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'inarj, -ri^v.dudl informative discussions between student 
and t-:acher, l.trary vors for tr.e student together with a teacher and 
zz. c^, -r.*cr^*v^ f^rtr i.*tw-*r ^3^g<>g2'C^i te^hnxqut^s, docunenTary 

filrs and t-^Ievision ,ire also gercrally recorxer.did . • 

-t 1? characteristic of the situation at* the prt^sent tire that, 
althowigh th«::r*. Is ilrea:i> ^n .i^rundahf literature, it seens in* many 
cares to hav- be.-, difficult to find educational Tiatenal (textbooks, 
^^c.) it:;r..-iia*tly ruit<^l^ for en\iif onnental courses - cither at gener^ 
ai cr r-^rlil. Ic.. :. In rany cases the teaching staff have thens- 
st:lves 4dapt->d -he ■>iuc=i* iof.al cater ial used in a specific course, 
not on.ly to t^< duca' .oi-.al level and background of their own ' students, 
bu* also to illjstra^e other .^-^ecific or lodal environmental problens. 
ThiC principal case studi<?s Ui,»;d in this part of the review are fron 
the vniN7.-rsitics cf Paris Tours, Lund, olster, Waterloo, ^a I i- 

forria (Irvine), n^rida Ctate, Indiana, Wise 0/15. in- Green Bay, Kacqua- 
ric and Huxiey Toliege. ^ 

. \ . 

It has generally teen recognized that behind any educational, 
p^>dagogical or teaching act'ivity there should necessarily be soae 
on-goi-ig research activity. This as obvioasly true for the fundarsen- 
ta disci?! in<3^., bur /:»5e rituatlon is sorx-^hat different for subjects 
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of an interdisciplinary* character, such as etnvironcentai science. 
Disciplinary research on a linited scale obviously can and will be 
carried out within the confines of an envirbncental department, but 
anything approaching a complete ^phoject can onjly^ be undertaKvn when 
several disciplines/departcenrs pool their knowltsdge ani capacities. 
This requires not only resources (siontry and nanp^ower) but a very 
^'definite cosnitcent frox the p^art Icipamt? m such a project. One ciay 
say, therefore', that research within the provir.cie of enw'ironriertal 
science requires stronger =.otivation and a greater riaturitv than is 
der:anded by the r.ore traditional disciplines. 

* Student part ic i pat .or« in «^nvironnentakl rest^arch does nor appear 
to show ary sigr.if ica-^.t differences fror any other stuTer.t research. 
• The not^atecf studcr.r -J^ill sc-on enough get an irrroducrion to the 
cleaning of research^ and this initiation, as in the other disciplines, 
siay well deteri:.ine his subsequent choice of career. 
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, Chapter 2 * 

7H£ TRAINING OF GEWERALISTS AND SPECIALISTS 

* 4 

by 

Ecselin, University and Technical Institute of Lund, Sweden. 



. I'HE SPECIALIST -GENERALI ST/ CONTROVERSY 

In ESost discussions of environmental education the controversy 
over whether s<> e^5j«>««-&{>ecialists or generalises usually crops up 7 
I see no hope of "its being resolved but would nevertheless like to 
Da}(e a coscient on it. * ' 

tirst It xs obvious that the use of the two teras varies, depend- 
ing on outlook. In speaking al5out a graduate from, for exaaple, 
CESA at Tours, it^-ould be reasonable to use the t^ra^generalist if- • 
he was being co^fSred with a traditionally trained ecologist. To the 
planner or politician^ however,^ the CESA .graduate i^ unaoubt^iy a ' 
specialist on natural resource nanagenent-. 

Secondly^ ^t .ia obvious froni ^ exanination of prograisnes that 
there is a distinct core of subjects that are considered centfal to 
cost progranses even though the acrtial choice of subjects is variable 
e.g. ecology at Ulster or geographical subjects at East Anglia. Thus 
few prograaces actually artenpt to create a generalise in the wide 
sense of the word but soseone who is well educated in a range of dis- 
.:^pline5. Th^ correct descriptive tern, for nost prograraes in accor- 
dance with the nocenclature suggested at the OECD/CERI synposiun at 
Nice 3eeas to ^e "pluridisciplinary" (1). * . 

^ * . ' * 

THE CLASSIFICATION OF PR03RAHMSS IN ACCORDANCE 
t WITH STRATEGY OF INTRODUCTION 

Most progracne^ in environacntal education at university levdl 
sefea to belong to one of the following four categories ; 

1. Integra*^ion into all subjects and cou;?ses wher^ relevant ; 

2. Short courses designed to iapart awareness of problems, 
riotivation 'for in-depth studiest etc. ; 

• X) cf. "Intcrdisciplinarity : Probl^^s of Teaching and -Research in 
Universities", OECD, 1972, pp. 2S-26. " 
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3. Training of experts various disciplines. This can be done 
with more or" less environmental relevance. The terms "expert" 
and "discipline*; need not be all that narrowly defined (i.e. 
meaning pVesent academic disciplines). Expertise can be taken 
to mean the ability to handle complex problems usirig the tools 
provided by education ; ' ^ • 

W. Environmental education for professionals, decision-makers,* 
and the like. Administrators, engineers, lawyers, planners, 
etc. need training to enable them to handle environmental 
problems within' their own spheres ©f work-in a sense this is 
remedial educat ion, s-ince level 1 is not wonking in rost sys- 
tems . \ 
This rough classification seems more relevant to our task of 
providing environmental education (a task which contributes the 
efforts to solve and /or prevent present and future environmental pro- 
blems) than the undefined tgrm s "ge neralist" and "specialist". 

WHO DOES THE TEACHING ? 

• The answer to this question is all tocS often : "whoever is 
available". 'Organizational constraints in the form of departmental 
structure, methods of finance, etc. rule with a sometimes very heavy 
hand. "There seem to be- two major trends in the cases reported. Either 
the programme consists of a small organising core staff with maihly 
administrative duties and a teaching staff assembled fr.om ^oth outside 
and within the university, or a fairly small core staff which also 
carries the entire teaching load. 

Within, the university systeia tl^ere seems to be a common expe- 
dience (as for example in CESA) , ^hat at the beginning of a programme 
emphasis is put on^expertise in the choice of teachers. In time, more 
import^ce is attached to teaching ability and willingness to inte- 
grate with the- programme . From the students' point of view a smaller 
number of teachers is often desirable. This makes for continuity and 
simplifies many aspects of coordination and tuition. If student/staff 
ratios are reasonable, less formal and more srotivating methods of 
.instruction can be adopted. It becomes possible for staff ta sit in 
on each others* lessons - a" very v^uable method which is brought out 
in the FlintJers cas.e. These and many other arguments can be raised , in 
favour of small numbers of teachers. There is, however, one very real 
danger in this approach. Envlroximental pr^lems are fragmented. Knowl- 
edge about them must come from various sources and first-hand, prac- 
tical experience for teachers is vital. This requirement canriot be 
net by a small group o'f academics. The university ray have sufficient 

S9 



' expertise to provide the basic Knowledge for an xiftderstdnding of the 
problems but a wide variety of practical experience is seldom avail- _ 
atle vdthiTi a saall group of acadecic staff. In certain areas even 
the basic disciplines ntay be lacking (Macquarie University). 

IHSTIPJTIDNAL ORGANISATION 

It is apparent from the material that . innovative experiments are 
much easier in the U.S., British and Canadian systems. where a great 
deal of autono!^!' exists. In the strongly centralised syste3;:is, such 
as those m France or Sweden, local initiative and experimentation 
is hamj:ered. Ir. theory, t*hese, systems have the advantage of a cer^in 
degree of qaalit> control that can be imposed on the universities 
In some universities one sometimes has a feeling that a number C?f 
existing options are thrown together by one , or more departments ^der - 
the label "environmental studies" in a de^erate attempt to increase . 
* student numbers -(cf . A.L. Pratt, Nprth American Institutional Orga- 
nisation for Posf^fi^ondary Environmental Studies, CERI /HE/CP/ 7i» .OH) . 

The organisation ol a programme is closely connected with the 
problems of a research ba^e. In most cases the existing organisation 
will be the. major fgc t6r deciding whether a unit -with its own research 
base can be constructed. 

In najor reorganisations or the founding of new universities a 

_« . _ 

.structure that. cuts through the system to the top may be feasible. 
The names of such a vertical organisation may vary - school, faculty, 
-etc. between different systems. The important aspect here is that it 
is answerable directly to the governing body of the entire university, 

^has it.^ own budget which is allocated directly to it and other such 
aijpects of material independence. It contains several sub-units with 
the major* component disciplines - it is multidisciplinary or at least 
pluridisciplinary. It must, however, not be self-sufficient to the ♦ 
point of not utilising teachers from outside the university or from 
other university departments. It combines teaching with research and 
is thus responsible for students at all existing academic stages. 
Aspects of this tVpe of organisation are brought out in/the case 
studies of Wisconsin-Green Bay, Waterloo, East Anglia, Huxley, Ulster, 
Califorriia and Tours. 

In systems where it is not feasible to establish a school of 
environnenjal studies" with se^^rate facilities it sterns important 
not t'q place environmental teactfing within an existing department 
(sach a^ biology) or between two departoie-nts «( usually geography and 
biology). This is not because the prograrime would. lack dedicated staff 
and genuine interest from the department genuine interest defined 
as an interest in the environrr^nt rather t'han in getting or retaining 

• 

90 



ERIC : i 



students). My objection to placing environmental studies under e^ist,- 
inz dvp^irtwent-p. is due to a fear that other departments iiay lose . 
interest Kr start to equate "environment" with "^biology" or "geogra- • 
phy". Changes in staff and perhaps pressure to include more of the 
subject matter, taught by the de;.artnents running rhe programme, than 
aay be relevant, would also ?eem to be greater If this arrangen^ent 
is adopted. 

If a Separate group of sore kind is set up to run environmental 
studies, it is of the greatest importance that resources are directly 
availcrble t'o the organisers, bracing upon the goodwill of departments 
(Macquarie) in rry opir.ior ro* • '.^-u;;* ih thje lor.;: run. The inregra- 
tion o-f -subjects maKes it r.»^cessary to have *:n*i mears of buying in- 
structior. from departm^^nt? . Only if or.e.is in a position to buy can 
one avoid the situation in which the course content is ifi fact deter- 
mined by the contributing departments rather than by the responsible 
group. An example of the pressures put upon the organisers of envi- 
ronmental studies to rely on departments and their existing courses 
is given in the Tours, ca.^e ^tudy. 



The **process-over-content" approach 

-5. Franc is <rfat^rIco> argues forccf^iiiy "a plausible case 

can be made for including almost any subject under "environmental 
studies", so that a ccntenr approac>f to defini-ng a curriculum woufd 
really become little more than an exhibition of ihe disciplinary 
bi<^ses and 1 Lmitat ion3^ of **hatcver academic committee set to work on. 
it. The adoption of a "proc»^ss?pver-content" approach was deemed even 
•more valid when considering the implications of what may 5e the single 
z,ost -imp^rtarit educational challenge nc^ fac irig' post-secondary ins- 
titutions- - that oi being' expected to' decide today what kind .of edu- 
cation and training will best serve the*flrst groups of people to 
enter the ?lst century in their working years". 

This attitude is also evident in ;the US programmes (most clearly 
in those at Wisconsin-Creen feay and the University of California) and . 
it wouM seem to stem' from *fehe general 'educational tradition and out- 
look of the English-speaf ing world. The behavioural goals of educ5tion 
in general are more stressed through a^ levels of the system, the 
difference being greatest in post -secondary institutions e.g. the 
north European instirutions ha\/c a much more vocational orientation. 
In a sense this attitude bould well be considered as a mQ<3ernisat ion 
,of the "liberal art5i approach" to the education of d«cision-make,rs, 
admi^iistrators and the like. • . ^ * 
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Sequence of Specialised and Broad Studies , . 

>• ' "^^^ attitudes to content described above oust be sefen in rela- 

tior to national educational systems. As P.G. Newbould (in Environmen- 
tal Education at University Level : Trends and Data, OECD, 1973, 
p i:*') points out, laany of the British undergraduate prograzaznes were 
set a? ir. a situation aft«r the RobBi^s report when a combination of 
generalised undergraduate studies were seen in combination with spe- 
^ ciallsei p- ctgr^^duate education. A combination of such education would 
^ •;;a^^ it ^re natural for undergraduate education to concentrate on 

be-^.avicural goal: and fundaniental knowledge since the pressure on the 
uriy^rsity tc provide a direct entrance to the labour market would be 
sx-al ler . 

Jr. sy^te-TC such as the north European where undergradua'te educa- 
.10^ 1? i-airly specialised it becomes more natural to concentrate, on 
croader.ing out and providing what night ^e considered remedial educa- ' 
tion Car>alogou£ to recarrenl* programmes such as the S<3^thampton extra- 
mural courses ; see CERI/HE/::?/7i. . 10) . This ^approach iXds programmes 
xo be T::;ultidisciplinary, for example, ESP, Lund»s 40 poiSt. 

Unlfyaifi^ Concepts of Ihemes 

The need for synthesis of knowledge from many disciplines is 
usually stress^ed as a prL-aary goal for environmental education in 
relation fccfh'to content and to the behaviour of students and staff.' 

is usually at ter-ipted in curriculum design and in the use of various 
forDs '>f active learning. In many programmes teore interdisciplinarity 
n^y in fact te .achieved by the choice of teaching method than by the 
d.?sign of course content *(cf . remarks on practical work, below). The 
tb^.iiS or cor.cepts used for unification vary* Paris VII stresses en-- 
o^-^.^ev^ral programmes use ecology. East Anglia geography. Other pro- 
rra-^-cs^ use techniques such as systems theory and simulation, as uni- 
fying concepts. The Wisconsin-Green Bay case study mentions, the 
concept 6f thf'role" as unifying Jbehavioural aod social 'science yas- 
r^cts. in general it looks 'as* though organisational arrangements wiH 
^ decide the extent to which integration using unifying concepts can 
be carried out. In course unit systems, or other systems where ii;^te- 
gration between larger units may be difficult to achieve, the'role 
of practical work for promoting integrating appear^ important. On 
the bther hand^ the argument seems quite as valid if it is turned 
around. Almost any environmentally relevant subject can be used to 
^ ^ create the desirable attitudes and. basic intellectual skills, provi- 
ded' the right k.ind of learning situation and facilities obtain . Ihere- 
^ f-or^ 1 progr^jrrr*-^ designed with course contend '-as the primary va-« 

riable nay be just as successful in this respect provided attent;ion 
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is paid to problems of m?tho^ during the actual teaching of the oo'jt- 
ses. Iri^th-e eyes of employers, funding bodies, etc. the "content" 
approach usually has the greater appe4l . 

In^the material for this study there are two groupings with re- 
gard to attitude towards content. The fij^st is that described ai^ve. 
Wisconsin, Green Bay, Waterloo, Huxley and the University of Califor- 
nia are obviously very broadly oriented towards environmental problems 
The course ^nit system makes it impossible for an outsider to assess 
the exact sulJject matter an individual student wili havfe gone through. 
(This is considered of secondary importance in'*'relation to the goals, 
of the education offered). . * 

. In the second group are those progransnes'- which, from the pointy 
of departure of a number of disciplines, have identified major defi- 
ciencies in the background of persons at present workijig with' ervi- 
ronmental problems - i;e they piajiners, scientists or prof essiohals . 
These programmes are typically undergraduate education ^nd pluridisci- 
pimary in nature. The core of their cQntent may be biological as at 
Ulster or geographical as at East.Anglia. ' ^ 

It would appear that Category in my |igt of programme types ; 
(the education of the large group of professionals who, in fact, make . 
many of the most important decisions) .is being neglected Here , we are' 
considering the large group of will-be professionals ^in othet> disci- ~ 
plines who will, in fact» eventually -be making manyw of the most.impor- 
•tant environmental dec isions It is, I Think, arguable that this «iay * 
be a vety serious neglect since no amount of well trained graduates 
from a biology-geography coupse can replace, say, engineers. A chemi- 
cal engineer who can "design with nature" - saving energy and raw ma- 
terials, minimisir^g ef fluent , etc^» - is perhaps, more urgently needed 
than apy of the people that present programmes turn out. The remedial 
teaching offered by Macquarie and Lund programmes may be ''a partial 
solution to this pa^^t-jLcular problem. 

Another solution to the prt>blem of technical training is offered 
by ^he Ch^rle-. ^o^nty '"ormun^* ty College vh^^re' ^rav.-lr^, f:;r a certain 
specialisation in environment protection is given. This case study 
conforms with the others in that training is- seen in a larger enviroa- 
mental context. The rule for such training of technicians (i^ feurope 
at l^ast) is that it concentrates on the immedia'tely "useful skills 
^nd present technology. Although this prepares the student *to fit e«3s- 
ily into a particular job it ^ardly provides the wider knowledge, that 
one would like to see in people working with envrronment-al technology. 
In general 5it would seem beneficial if universities concerned them- 
selves more with this type of shorter vocational tr;aining. 
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V The Kole of Ecology 

The assumption that ecology is always the^mosi useful basis for 
epvironmentdl studies needs examining more clbsely in relation to the 
aims of the^ progra:mne under review ajid. the level of teaching. That 
the ecology of mantis a useful intellectual framework for^ "liberal^ 
arts" programmes such% as Wiscon^^in Green Bay and Waterloo seems to me 
quite clear. On a*-4,^ferent levei it also seems evident that, basic ^ 
ecology is a necessarV component of courses on conservatioT), .wildlife 
managemtfnt , forestry ,letc , Much less clear to me is the -exact , use of* 
.ecology in the daily of planners, pollution control officers, and 

health inspectc^rs.wrTho^aal itative rather tWan quantitative nature of I 
iHu^ ecoj.ogical Knowyedge, the of ^axXe fundamental knowledge in 

certain ecological fields would see'm to put, severe . limitations on its 
pr<ict*cal use,f alTness » * iVv conrtaii, types programmes -» particularly 
those witKi a significant p^oporti^J/. "if students with job experience ~ 
this may to a major problem, Vh^ereas rhost designing a programme may * 
:i?dnt to spend a reasoni^le amount of time on ecology*' to ensure that 
somt basis for an ecoloVical oatlocJ^ created, the student may well 
be frustrated by the yCme sper>t 'on sotnething- that is not felt to be 
of immediate use.^*rr is difficult: to get a -good discussion on this » * 
point since a polarisation of views exists to the detriment of •commu^ 
fiication, Desrgning- a curriculum which is ^<*o3Q^ji'~ally sound and still* 
professionally" acceptable to planners, en)? ific^nrs, their professional 
organisations and etuployers, wpuld seem to.Le or.€ our most urgent 
tasks today.. Yet the situation seests to te fhat^the representatives 
of these professions either reject' the intrusion of ecolo'gy as being 
of RO practical use or^the> have ioxre<i the i« 'Vt.,nent which sees ^col— 
ogy as the immediate answer to air.ost any problem, Xhe claims of tlje 
latter group must be horrifying to t'-^fessionai eco3ogist3^as., th^ir 
tfeachings are unr_ecognxscii>le 'as eC:o3 '"'^;>,* 



■ • TEACHING METHOD'., MEDIA AND MATEPTA^: 

Tfie willingriess to explore new, iV.-^^ f'^^r-^al ways of teaching pro- 
tJ^bly gbts hand ^ in hand witn the wilJ^ngnVc ? > include new silbjcct 
matter. In many ways "envlronntrita; ^^I^^nco" ou^ht to ^e. (and proba- 
bly is) the scefiC of a -greit atal of p^^ci^ogic experiment. Indeed, it 
has been, claimed that.di nambi^r of educationalist^ xr -♦•^'jndary edu-** 
cation iiave climbed on the er^vironmental bandwagon as a means oif^test- 
lui"^ Aew methods of teac^ng.^ ^ ^ ' • 

It should, however ,4Ke .noted thcr good teaching i§,,t6 a large 
extent, a question of money and manpower. It Has become 'fashioxwible 
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to bl^ne lack of mot ivat ion'on the part of students, as well as unin- 
spired, mechanical lecturing, lacJ*, of intellectual stimulation and ex- 
change, etc. on reactionary and authoritarian attitudes of academic 
staff. While not denying the need for changed attitude's towards the 
learning process on the parr of m^y university teachers, I would' ' 
claini that - at leas^ in envrironmental studies - the most urgent need 
is for a reasonable staff / student ratio. Funding bodies^ ten»^ to call 
for changes of attitude on the part of staff*. This- is, of course, jiuch 
cheaper than providing resources for'a situatipn where other, more - ^ 
labour-intensive and expensive methods of instruction, (seminars, la- 
iJoratory wark, project wori^, .field, work) are possible. 

An excellent example of the fact t^at teaching methods'^re a > 
functi^on of available resources is riie description in the Wisconsm- 
•Green'Bay case study. ^ It aight t^o argued that given the right kind ^f' 
student/st^if f interaction an^ intelltrctually satisfying learning will 
take place even, with feuer gadgtt^ available and less expense of ener- 
^ gy and resources> ^ ♦ C , • ^ 

The importance of community interaction is stressed in some case 

Studies - notably Waterloo and the University of California. This'^is • 

""yet another aspect the benefits if practical experience. It would 

be most interesting to study cases trom ^he third iorld where teams 

from yniverSjities ought. to be abl/ to t-«:conre usefully involved in a^ 

way 'that may not Be poss^blt in the'United Stat'e^, or Europe", 

j» There stjem^; ^ be a tief mi^e agreement on thx: need for methoas 

which create interd^sciplinar ity of approach.' Vhlle nat disagreeing 

•with this*, let me. add »a caution : integration can be carried too falF. 
^ - ^ ' » 

I-n an effort to pre^cent^a coherent p»ic"ture of a problem one is teapt- 

c: to ovcrsimpCify - the holistic approach becomes simplisticl 

^ . • • ^ . 

The _dif ferent approaches to :problem& taken by th^ various scien- 

~,ces must be presented 'clearly . T^is 1$.^ sometimes found to be confus*- r 
ing for students aod mistaken for overlap between teachers attribu- ' 
ted to Dad co-ordmat ionv Letting students disi»Over ttie different 
approaches by working on- ti\eir o«,n on. problems with materiai £ton ^- 
various sciences avoijj^ irritation and probably brlfigs t}>e jK)ii^t home, 
better than having representative^ of the sciences lec^ri on the ^ 
problem. The systeiiuof jwt.it ing ^es^ays and discussing these in tuto- 

, rials and seminar^ wOuld seem .part icula'i^ly useful here. Working w*ith 
reprints of original scientific Articles (as at Vlsi^r) and having; 
recommended readings rathe^, than fixed reiading lists iov courses are 
othSr means .of achieving diversitj^ and simulating real lif^ in the, . # 
^ learning situation^ * »• ^ ' * ' * * ' * 

The value of practicaJ_uocic,Xe stress.Qd in m«)st"ofytho case 
studies. Two types of such worK^ would si&em to exig^ and t6 Jt>e comple*- 
mentary. On the one h^d ther,^ is the kind of practical work' t^\at * 
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bri.r.gc a vari^-ty of subjects and people to co-operate on one problem 
or. tne- other there is the traditional scientific in-depth pursuit of 
a probl.i=. The latter nay be a particularly useful exercise in under- 
graduate prograiraes to illustrate the power of the traditional" scien- 
t If i.^ approach to solve certair. classes (jf problems. The fo^r=er type^ 
oi practical ^worJ^ should always aic at reproducing a real situation 
<ir.d the solu-*ions should, if possible, be ^tested in so=e other way 
tr.aj 5us: evaluation b/ staff. Progracres where students of varying 
t^c-'grour.i^ dre brought together are ir. a partic?ularly favourable 
p-ositior. witi-. regard to practical, -^-ork in that it tecotes easier to 
— itat-: a real situitior, (This -ay be cne of the cost ,inportant 
?oir-s in favour of enviror^ental studies at the post-graduate* level) 
:r :i-Id worS; there is also consensus. The land naaagenent orien 
•-:c: pr^gr-3-xes t-ird :o ir.c>ude field wbrk ir^. several different eco- 
syitonic- - or::er tc givt students first -hend knowledge of then (Kac- 
V-iri^), .r^reas others tcr.d to use field^orK -ore as an educational 
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Tht assess-^^ent of stoidents Day be a najor hindrance in the 
,dcveioprcr.t of practical group work since it is usually impossible to 
deri^.e t^*: ir.puts of the individuals. This is paiVicularly true if 
th^i wor<,h2S b.;tr. successful in the sense that an inter-disciplinary 
•«ar ^-*^rt achieved. It is ?o-etires claimed that students-will 
worK *ell only for projects that are asfse^sed and which therefore" 
-nr^ritute to xheir *ir,al s^ark^. fttts not our exp&^ience with thp 
/; prcrra— where isany groups (including their tutor) , ' 

spe-id :ar z.ox^ timt th^an could reasonably be asked of then because 
t^ey arc JLco^ir.g into n real and irportant proble::^. 

- ■ . . ^ c . 

SrSEAKCH BASE 

• . * » 

The nc^^ for a research base for teaching i^ acknowledged in 
ro^tN^seV. It is ^c.t forcefully put i\ the East Anfeiia study - "we 
r^afet st^ress the interaction between these .activities, (teaching and 
r^^.^earch) which arenas closely and. as^conplexly related as i^n and 
his environaenf and * "ac&enic innovation and progress towards true 
interdisciplinarity are tore likely to begin with research than with 
teaching. Indeed, I wooald go fur^heri4nd assert that only if it 
begins ^n rcrearch is inferdisciplinariry likely to be soundly 'based 
an^ acadossi^dli-y viable". 

Thfe^ .last statement ^y s^cc .rather hard upon^ those planners who 
attempt to create a pr-ograK=:c cut of contributions froa existing 
dc^rt^icftts (I^jrd, Macqjarie). In this 7-odel, the teachers retain 
their c-ontacts with the contributing disciplii^^s, (Interdisciplinai^i- ' 
ty would not develop if only rest^arih could breed it). Apart froa the 
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fact thdt orgdrisdtioral constraints usually deternine the r^del one 
has V worV with, th^ irporta'-.t factor would seec to whether ctie 
favours a rult idirciplir ar^- or an irterdiscipl ir ary appro*ach.It also 
se^^tas that a crucial factor is whether one adheres to thj^ "acaderiic" 
vi^w that special ir 2 tio;. a-d standard? are causal Iv linked". Putting 
it another way, on-: -ay hold the view that to good, in^terdis^ipli- 

* nar-y research should also be good by the dl-scipline standards (the 
sar.e standards tv ^^-.ich the individual research worker is* judged arid 
proro'.Kt): -r. orra'.isdticr of th$ "school of enviroinental sciences'" 
type of a sire .larg^ crc-.gh to'hSve rore than one representat ive».of 

. the najor discipline's woul:J s^cc to be ideal in the sense that close 
enough co-operation ard contact would be E^aintai'red between disci- 
plines for mterdisciplinarity to develop while at the sar^ tin^e 
perr^ittir.g f^e individuals to r^^tain sore contact with their basic 
disciplines. 

The usefulness of .the research base Is well described in the 
Wisconsin-Green •Bay case where stufient projects ^re integrated with 
on-?;oing research progt antes, Jhe learning experience and rotivation 
created for the student by his partici5>ating in such a project is 
probably cost valuable. Th.e close connection between undergraduate 
teaching and rtsearch is likely to bAefit not owly teaching but a\so^ 
The resea:^ch w^rVer. Having to Instruct and present his progransie 
deans reviewing and reappraising it for th^ scientist. • 

One particular problem exists with research base in relation to 
envirorjzer.tal teaching. Much of tHe argu=.ent for *a research corinecxion 
IS evfidently based upon the assor^t ion that* a research involver.ert is 
n^cess^r^ to nake teachers well read and follow rrodern dcvelopr:ents 
m their field. It cbul^ be argued. tha^: the specialisation necessary 
in research contmed With a significant teaching load w»ould invali- " 
. da*c thi?^ as:^^t-; • ; 0' . None of the case studies discusses trhis or what 
social rewards could be constructed to motivate a teacher ^ith no 
research involv€#-ent to i^e well and broadly read. 

Finally, I would like to draw attention to the value of other 
rcsearch-oricnted or 'researcS-b^sed activities s;ich as the seninars ^ 
described in the .East Ajiglia cas»3 study and the catalogue of projects * 
in the Lund^case. 



The fact that sru3^:^nts get jobs nay prove of little value when 
not cuch iS vr<»wr. cf how the candidates arc evaluatedi It n^y indeed 
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prove fiOthing aore than that the bandwagon effect lias also crvsa ted a 
s:;all nuaber of joibs where the enployers have no clear idea of what 
"to look for in the c^indidates. The labour progracaes such as thos« 
offered M^cqaarie, Toars -ar.d Land. Wher. a larger nuiaber of gradua^ 
tes fi^oa differert progracaes are lo-OKing for jobs, the ehploynen-t of 
people fr^^i anj one '^f these nay be the result of succe^ful narketing 
rather thar. relevance of the education. , . * 

As pointed out ty R. Clark m his paper Ccf. chapter 3) the be- 
havioural gcals *hat aost progracsies set for their students • are 
hardly ev^r assessed . ^Student sat is fact ior, is one useful indicator ♦ 
cf the teichmg ::.ethods and to a certain extent the relevance (or 
p*rce;ved relevance) of th« oontent. The peopf^involved m giving 
t«».t coar£-:i aY^. hardly the ones^ to disctiss student satxsf»ac;:ion ex- 
cept very, general tcras. This is clearly refl^?^ed in the case* 
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The five case-studies *used in ^ the review p^sented in Chapter 3 confe 
fron the following institutions ! 
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Institute of Behavioural and Environnental Sciences, m 
University of RenneSy France, by G. Richard. 

Tfye School and Institute of txiiication. The Univers.i^y < 
of Livex^^ool , United Kingdom, W.E. harscen . 

School of Education, University of Reading , United 
i(ingdo:2, by T. Davey. ^ • 

•Departnent of Environmental Science, Nog^thuir^berland 
College of Zlducation , United Kingdom, D> L. U'i>onneJ.^ 

School of Natural Resources, University of M ichigan^ v 
United States, by P.M. SandJ^aTTT"; \ 



Case studies publisfieJ in ; •*£nvixN>ns:cntal» Education at Post- 
Secondary L«vel(2). Courses for Educators, Decision-Makers and 
Members of Prof^'ssions c^»nccrncd with tJ^e K'ivironr:cnt^''. 
OECD/CtRi, 197i*. 
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Chapter 3 

i 

' . COURSES FOR EDUCATORS " . * 

^, Clar^, Education Centre, 
The New University of .Ulster, United Kingdos 
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To ^t^rt Icipdte in the education of students wtto are preparing 
for ejVironnental education, is t« engage in a ^aplex conaitnent 
rangxng froa the personal characteristics of the "teacher of the 
" -teachers" to the nilieu in which the students nay eventually serve* . 

The case studies here reviewed disclose a nuciber of significaht • 
in^'laences ar.d various ways in which these factors have ^ been seen 
and resTponded to. Any ca&e study presents partial evidence, for it 
c^f.vejr^ <^fre y*=t<^ytxoti of its c ircunstaiKres and procedures. It rare— , 
ly reveal c> forrs of personal interactions and the flows of ideas and 
interpretations that xfora such a crucial part of any teaching situa- 
tion. There' is thus a conr:unicable part of the curriculun context and 
a part of the curriculua which grows 6rgani<J^ly and resains personal 
and prlv^ate to the participants, ^oiven these constraints the case 
studies fairly represent the variety of views and practic*es teacher 
education for cnvironrestal education, 

A dpnsidcration of- the salient characteristics* of the case stu5-'»" 

ies., thfri*^ cJ>n5^^nai^tces'',and^th»5 diffei^nces ar>ong t*>ien wil»l be 

fc»ll,owed here by exar)in^tior> of sore ciajor issued concerning teacher 

pi-eparation for cnviron^^cntal education. Our purpose is to identify 

• 0. 
aSSucs and clar*.fy problers^ rather than to specify Necessary content 

• ^* . • 

and •pro<iedures, • • • 

The Northar±)crland College can be taken as representative of the 
College ^Education where cost initial teacher Education takes 
place in Britain, and particularly those? that have 'pioneered envi- 
ronr-ent -oriented courses. This College planned and initiated it& 
Environnental Sci;cnce course in ^9$3-$J», and so the case study is . 
ba&ed on long experience and review, Northu-nberland was probably the 
first College to concentrate u£on conjoining the biophysical scien- 
ces through the study of real situations, 

100 



Environnental Science is the ojily science course at the College, 
^ and is distinct froa the sociology, history, and honan geo^raphy^ cours- 
es with which its students have aininal contacts. It is biosphere 
orier.ted at a •biophysical lev.^1, working aamly at local and 'regional • 
scales. 1*1 does not clain to extend itself towards the hunanit ies* and 
so-cial sci«?nces, a^id is not coanunity-oriented , It is,. in the laain, 
cognitiveiy-'^triictured and it places little emphasis on affective 
evaluation and attitude formation other than relation to course 
work. ' , 

Vif^m this frar^ework students gain coapetvsce m the earth, 
* ' life, ard^ physical sciences, and in horticulture and agriculture 

through the study of ^part icular situatioT^s and systems, and by grow- 
ir.j? piar.t? kt:ep i^g .ar.inils.^ In this way the power of explanation 
and prediction, about places is ei^hanced, the relationships J:>etween 
sciences is clar if it:c^ er^pirically , and practical abilities to work . 
in the field and with plants and anirr^ls in ^he cl4ssroos are devel- * 
oJ;c3. ' This ^is ^supported by the strong peSago^ic bias in the coaple- 
'nentary college courses. 

♦ . ^ ?erfor=ianc« is judged by attitude* to course work,^bnt especially 
by cognitive growth. This Ts familiar to school-- leavers from a sini- ^ 
lar acadenic cl£r-ate and acceptable to a. teaching staff characterised . 
by subject expertise and a uilL^ngness to operate in a conjunctive 
(possii^y partly rulti-d^sti^llnary,* partly interdisciplinary) situa- 
tion, «arrd attr-ac^tfd .tot*i, i>y iit^ opfkrtui^ties ^or crt^Trdcd field a|td 
^ pr^actical e^crk ^ud by the d^gre^ of personal control they thenselves , 
«:an have over their own contributions to the course. ♦ 

i The Michigan and Pennes courses show interesting and significant 

variations from the Northumberland j>attern, and between thesiselves. 
* Penncs, like Nor tiiur.beji land , ^w^parently stresses cognitive gains core 

** *^han attitudinal ^eveloptient , although (because of its institutional 
c^ntjjxt ard purpc-se) its pr j.r^ry concern is not- with pedagogic skills 
and interdiscipiinarity is core restricted to tty^ i^fc sciences and 

*v their -appl icat ion . An important concern is to sustain and develops 
the ecological and ethol^grcal aspects of the life sciences and to 
resist th*e donination of "rcolccular and cel,l** orientation* 

Like *Vor thuSibe Inland,. Ken, -jes places a strong enphasis on field 
study and on dissertations teased on personal or group investigations. 
The local and regional scal-e of. operation is agaiyn app>arent. The 
qualities looked for in acAdenic stafY also appear slnilar, given 
the greater co-.centrat ion on life sciences at Rennes. 

Certain coisjncnts froni th^fSe two studies nay be noted here. Fron 
Korthuaberland cone- the rectarks that conbincd science and environ- 
mental courses attract low esteem in academic circles, and th^t ex- 
tended coverage (c.^,. to include a spread fron hurianities through 
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sciences) -n.luces superficiality of treatment. Fron Rennet cones the 
Idea that it is possible to conceive of a natioj^'s needs in environ- 
centai education, ar.d that this process night well start at the pri- * 
\sary* level. 

, # The *Mi:;h^gdr, progracne , d&T.onstrates /ignif icant klif f erences , in 

toth conj^nt and mtentiLon . .f^eld exper^encej^nphgLSizes cosx:unity 

issues exacxned through ^ range extending fron -ecological to socio- 

political. There is thus practical recognition, of the necessity of a 

bVoad spectrun *for understar.dmg such issues. Secondly, the ^Vogranae 
» 

is explicitly concerned with CurriculuD processes and expertise in 

env »-^or.r.eotaI ed-^ji^^': ion . 

• * The cor.^ept of "environmental effectiveness" as a ciajor goal is 

* basic to thi£ progranne, as is a necessary balance of affective and 

cognitive growth. It seens clear that, as the intention of the pro- 

* gydESTie f*r^ .to ^elp person v.ho wants to he so and wants to ^elp 

othtrs tecone envirorji^entally effective - through teaching - pv soae 

other strategy or conbination of strategies'*, then the appropriate 

forn of cours^ evaluation "Is substantially clarified. But this does ^ , 

^ not cTirectly imply that all persons are expected to,, or required to, 

> • * < 

becone •'environnen tally effective"*. Thus ,it does not assert an over- * 
riding liece^'^ity for ^rogranres of its own type inVthe schools. 

In puriuit-of this goal students arx introducec explicitly to 
social chan'gfe'ar.d to the study of values*ah^ val^i^positions . Unlike 
ttt^ prev'i€His c-a^etT, thi=x frograssae soc4^1 critique i£ intrinsic 
part of the course . it is interesting*^ record Professor Sandnan*s 
connent that- alt^ugn trte student teachers are introduced to the paral- 
] lei conaun^cat ion and <^dvocacy courses "sone students in the irlstruc- 
/ ^« tion progranne are not ijiclined towards the ideological approach of 

" the advocacy oi?tion (this tends to be no;?t true of returrring teachers 
with established ties to the social systen) . Interestingly, 
P.M. Sandnan adds t^e coaplenent^ry observation that ;the advocacy 
conponent has ex*isted for only two year|, "and so far it jls also our 
experience that students concentrating on environnental advocacy are^ 
reluctant ^to expose themselves to cour&eo* in curriculum planning and 
pedagogy." . / ' * 

* * .♦It IS clear tViat the teachers of *the Michig.an progracane have 

ad9pted a rather different viev* of the nature and purpose an^ a dif^- 
ferent balance of processes in envirbnnental education than th'e 
' Lhglj^sh and French cases. The taerican case appears to denbnstrate 

a nore Substantial and explicit involveccnt in nanagenent , quality, 
and participation issues at corsnunity level. ^ 

Jhere can be few, if any, students being trained for a. J?i?le ih 
environnental education who arc being 'taugh;t by faculty who were 
ttenselves taught in environTr.ental education dourses. Therefore, a 
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most important and fascina'txng <^aestion is how the present teachers 
of environmental courses formulated and embraced thexr prese%it roles. 

Initial teacher train-ing in environmental educat ioTi x^is* Quite 
^ widespread but a signif ica|\t development has been the gro^th of 
award-bearing courses for servLn? teachers, the majority of Whom 
return ^o schools, Tn the United Kingdoms there ^re, besides wurer* 
* atle Sjhort :o^:s*^s, several Diploma courHfa^^ ^uch are cons\dered 
h>ere, one a full-time cours.e, the other par^Rn^: ari thus Vecr'Ated 
ioc«4lly, 'a * * 

The University of Reading co^rftpe is full- time and could recrui 
nationally. Features of this coune^ character ise its interpretation 
c/f Environmi^ntal St^jdies in Education. .There is little explicit info 
mation on course inte^ntions, particularly In terns, of effecting change 
in ctuionTs, Cognitive approach«e^ to interdisciplinary treatment 
are stressed. The ability and^ willingness of students to operate in^ 
such a way vhen they return to schools seems. to be a main intentiop. 
To this end pedagogic aspects are also stresse<3. * 

This course^ exemplifies the commosk slituation in which much of 
the teaching is "ontritjuted from a variety of institutions and depart- 
^nents by tutors who have other principal commitment© in w\iich they 
operate essentially as s-^ecialists. Snch circumstances are not the 
most conducive, tio detailed curriculum planning especially at the more 
sophisticated levels ma<le possible by modern educational Technology, 
as the tutor notes in the case study* 

Partly because of the> interests at Heading there is a rural 

bias in the substantive course content, rather as there is at Horthum- 

• » — 

^berland. In tl>is case, however, the treatment extends i?ro t>ic histor- 
ical ani reof^r afhical aspects The organising themes and concepts 
. extend fron "local hi$tory" to '^energy flow" and "systemr^theory" . 
'Respite the macro-scale potential, o^ the two last themes the concen- 
tration is on study at local ard regional scales jhou^b-«ao^ to the 
exclusion^ of wider issues. 

As at Pennes and Northum^'or land fieldwork is stressed, especial- 
ly the cjesirability -of e^ctended "team** fieldwork. It may be implicit 
t in the interest in fieldwork that the socialising and motivating as-w» 
pects are valued highly. Tieldwork has long been valued for a varie- 
ty of learning experiences and particularly the chance tQ follow' 
through the whole sequence of learning. It is increasiiigly be'ing re-* 
garded, together with worV shops, .seminars, etc. as facilitating 
"integration", But it is not easy to find explicit descriptions of 
the pt^oduct 'sought fr\u integration. The Liverpool case Study has a 
useful comment on this matters. • / ^ * 

*While the Liverpool course has community links derived from the 
local context of developed concern for community education^ the 
Reading course has little learning in rhat direction. In general, 
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social critique, "alternative soc io-ecortomfcs" , and urban human eco^ 
logy havfi so far iaade*little headway in British courses. An Vit?^est- 
ir.g polarisation is expressed in the Heading casck study - "tne 'pur- 
pose is' related to the needs of teachers whq in turh are concerned 
with the needs of pupils, not of the environiaent" . It is significant 
not o'nly that it remains possible to isolate the two, but that this 
concept. could form a basis for course planning. Note also the adja- 
cent comment "a greater sense of responsibility is not considered 
to be of paramount importance" and the comparative inhibition of emo- , 
tivfe responses to environmental issues. The contrast between the 
Michigaiy^ and Britis:h courses is affirmed. , . . 

■ ^ At Liverpool the local setting, the ctiaracteris^ics of the team 
brcjught, together from a number of colleges (the coarse organised ha^ 
changed since the case study was made), and the professional interests 
•of the team members induced more emphasis than is usual on social and 
uri;»an \opics, and or urban human ecology. But this was achieved with- 
oat ro*al sacrifice of biophysical themes and study of rural, situa- 
tions. In this sense Environmental Education is more widely inter- 
preted than at Rennes or at Northumberland where the concept of • 
"f-ull -spectrum** courses was rejected on the grounds of consequent 
superficiality. ^ 

Despite specific differences, the Reading and- Liverpool courses 
have much m common. They, both serve teachers wishing, as the Liver- 
pool case expresses it, "tb undertake ihcreased responsibility in 

ertvironmental education" by considering especially, the contributory 

• . • • • 

disciplines^ and curriculum stud^ and pedagogy. 

.Bo.th are dominant ly rational-cognitive concentrating upon de- 
saription ah- analysis of environmental situations rather than .upon » 
th^ "emotive" (Reading)} and "unbalanced, quasi-reiigicuS, doomwatch 
overtones" ( Liverpool It would be valuable to know why in the 
Onited Kingdom there seesrts to exist a suspicion that value-education 
is, almost of necessity, to >e equated with indoctrination. There 
appears t^ Temain^ rn^^^feritaift a viewpoint, now being reduced in strength, 
that to treat of valvals, cnl^^^iue, examii^ation of alternatives, is 
likely tp be unde fiXijs e^ to pr^o|te parUicalar views, ogc that it will 
unwittingly r^^lt in tire DOr^^avSiirablc presentation of certain 
views, or thi^tl somehow p^rsonaiviulTonomy nay be inhibited. . *. 

Both these Diploma- courses haivc received considerable thought. 
That they are representative of thc^ award-beacing^n-service courses 
is clear from the outlines of ^Sjatching courses. 0€ course, ^tfen pub- 
lic awards, ^rt i^lar target *:popu la t ion s^, kin<Js o^ offering insti- * ' 
tutions, and associated school systems ^re broadly similar then the 
scope for qui're different innovations is reduced* This situation is 
also seen in the init ial-traijiing context where ^ given the twofold 
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'^distinct^.on between the uiop^ restricted "env-ircnaental science" oours- 
trs artl the wlJer^^envirprmental studi«^** courses with their greater.' 
soc^-cultaral spreads,- therfe is litt,!^ radical varl"ation ainor\g 
British programmes*. There is (in *Bri'tkin) little concentration upon 
prei^rijpg t€«ch^rs to influehce the pivoces.ses of select ing^values \ 1* 
and chooling-ertvirori^ti^tehfCvicvar acong their? tsupil's. Of the cases 

* considered, /it stems tha-t r^^higftfi .c^s;ca;^t^tQ^-cr r.ighe? pr^^ortion 
"pf its effort's, in tha^ *direci^on. The coantervailirv§ -stress on the 

^ rational-ofe^ec^ive 'and^e^q^|||p6 widespread (but decliriirig) matchin; 
failure to accepjt'^yalue education into -^-^^viroaigental courses , is m 
part a c<yns^ue;ice of the hold, thatj pesitiyist philosgp?*^ .tw^-^ imposed 
on many scientists^ I*t as "interest injg- tb'^t 'iiafiy.5ici'ent^sts.,qurte 
-oonsciouiJ cf**enviroWer»tai d&gr<^3a.tion sustaifi a- detached "pseudo- 
scientific vifjV, or seek to' treat; degradation as few^ctoorbidphysical 
pKenoDenor. ?athe>^ ;hari la psycho-s6cio-ecor;oT3AC cryr, 

' • . . • ■ .' " V.' • • • 

rroa the case stu4^e^ ^and the conraentar^ a'<ianbei^ of issues aris^ 
which reouire fur^bfr toasi.*:icr3*ion. • But it 'is characteristic/of 
^diicSfrip:* -that^^ia-euet are inextricably inter-iinhed, that^an^ ^P'^ , 
,issu^ is part of the -cbntfext of any other, .rfc^ coaponent^ caii»o/ji4 
^^i^olated* if the systen is to reJaa-in whol^^* .Tt. is in this flight 
\he education oT teachers fo^^envirirwn.eTi-^^ jfducaticin yill b^fd^'-^^ 
cussed, „ — . - e^: * * \Jlf' 

, -.TIte first unifying point is ^he re6oft??ition that tethers? are 
, bem^ pt^ipAre;J to undertake sC>cietal -^iJrKrt ions . The second uaxfymg 
-^poifit is that -by general Inf ^rence^ ^nvirownental educatipn sgen 
to. form some 'part, at I'east, withi«n ^^rneVaVS^ liberal- eduo^it i<5n. 
The R^nries study speaks pf a country-^ s nee'<3^ ; Peadj/ig spo^e of the \ 
"needs* pupils"* It^is clear that* ti^.rre* are dual functi^^ns to Ite* \ 
exatvined, that cc^ncernVd 'with the '^T^dividual , that focusing on *Vho 
.X^rg^r* s(5ciety. But it is quit<^ obvious that if a proposition fpr , .• 
some educational ^nter^rise, an this case environmental ^rhi^1;4on , 
v«*ttejapts tc^respood to^perp^ived.^needs, a* situation of ' great cxan^-lojfT 
, ^ity is rev^ialed". -Any •society '^'ou Id prodacfe a multiplicity of per- 
ceived nee'ds. How are th^ cjlains of opposed needs born of dif f erfeo.t^ 
perceptions resolved ? For ^xaipple, in man^ societies opposed- f.unc- 
tions for't^h^ir schools .b^sed in crude polarisation upon "pay-roll'* . 
or "job-niche" orieni^^t^ibT^ •^nd'^u^on "life-quality** orientation are 
articulated. ' - . > ' . . ' 

This position Is.furtlher cojipl j.cated ^y the^iddition pf other,. 
'Relevant questions, t^e advocacy 6f various methodologies inevitably, 
produces its own prci^lens ,particularly of diffusion^ conviction, and 

. ' , > lOS . . . 

ifc ^ : ' \ lOG' 



compet^ince. T^is it st iU'^true, »of the most ^established of the,' newer' 
teaching methods ^ practical iie-ldwork*. The implication^ of discemi- * 
nating ar.^i app'lyiftg probl^ea-solr ing and ^ystemics in teacher 'educa- 
ti^n as well as -i^ . school": .are hardly explored. Likewise -the ^necessi- 
ty for moral, p<il5.ti<;^^"«conSinic'--aesthetIc components in envrronlJaent . • 
education is stlilTiCt unlv^&saliy Acknowlec^ged , It wQuld'*not;» bj& .dif- 
ficult ^t.c f Ind .;^chemes that ^fol^low no, planned ir^epTii^ to tre'at of 
p-ersonal values' and. int^rpre'rations and theiY^ formation, and to con- 
,sider tases for personal and group ."code3 and behavlaur" ,/ In ■t^is'' 
sense i.t may be ventured that Such. Views of ^nvironinknta'l education 
could te no Vto fig* other than partial', But if St . is' recognised that my 
..ehaviour anJ ^erqept i.ans rr^ay influence my environment and mx' neigh- 
bour's, the^ it 'fAlows that so may 'hy neighbour a^'ts influence my 
er.vircr.nent , And who nc^t my rielgKt6ur ? Env-i^onmer^tal education 
based on this lasit concept\wo\il(i- find it difficulty perhaps unneces- 
sary, to dra* imper-neab^e T>oundaries against social and political^ 
e-iucation. What true education hae rft) ejavironment^al' implication ? * 
Moreover, in thej context of definitiofis and proposifions i3 1 
^ there to be sougnt. in and. from' enyiron*cent€l education a new orthoA ^ 
• io^^^ or t^ dircrvte, diverse ^et often enriching, generative *quarities 
of heterodcrx approaches 7 And if,' as ifi th6 Michigan ^case* perception, 
beha^io^r, and* vaiue are oentral ,thjGn the problem^^qf ,bov personal* 
ariii:>romy an!<:} integrity are to be protected is -also a central issue. 

3ott^ of these f-rotJ-emat ic circumstances - orthodoxy or heterodqxy 
a^nd how ,to. treat values, eto.' - from th^ir existence at school lev^l* 
must extend ii^to the preparation of teachers, and hepce into the con- 
^ : ^^sn<?s& ' of ttje. teachers of teachers. All thi« raises the pX'oblems . 
associated with suspicxons of indoctrination in th^ schpols. This ,is*^ - 
so.d^&fite title <5pnstant explicit* and sub-^liminal indoctrination that 
permeates present society* A< the same time it rai^eS' the*" oliestion of' 
how to offer support and a sense of identification to pupils wH^n 
valu^-crit ique is being undertaken. The 'Michigan study* sHows that not 
all students* arc equally^ receptive to^this aspect, of th€^r,person*al, ' 
development, and*,' it may be, inferred from other studies/ there has 
been soot: gep^ral vrefererlce for non- purposive rationali-^mpirical 
isontent in er\yir6nmental education, 

Iti a co|;itinuin^ education the possibilities ^nd, opportunities^ 
'for appropriate curricuVa change with the ages of . the Jpupils and , 
it becomes clear'that a progressive, cumulative tp^tfient -of envir6n- 
'mental education is lil^el^y to be most eff ectiy.o, 3nd tnfs argues Strtjqg- 
ly for planned c^nti^uity, Rut it Is also evident tl|a^^ any proposal' 
for change in, or introduction to, a sc^iool. curi^iculiife Is^ in ^fneat- 
er .or le^^^V measur^^ ^n expjression of unha^pinesa 
provis^-on.* It poses 'a challenge* to an existlSg'order i 
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structures, personal posit ions methods , intentions, and^ often to 
means* anA locations of decision-making* When the' innovations may « 
themselves deliber*5tely e^mbrace the .presentation of societal st^.te- 
ments, th** examination of values, and the acceptance of social cyi- . 
tjUiue, they may , not ease -their own paths. 

In all this there remain^ th| ifctua^l task^of preparing and re-:. 
paiVing^teachers. This is beirig done and in the nelr future Will be 

^ done \y a t>ody of people largely already active in this spVerfe. What 
^ are the characterist i>ts of this body and^the various instiitutions' in 
which the>v-^A-ve ? Obviousjy, there have .been vast changes in recep-^ 

/ t^ve institutions^ New combinations of substantive content have been 
created in and between the humani"^ies and sciences. A sutst^ntial ^ 
debretF of reorieritat io;B with stress on fir<5t-hand and discovery le^riT 
ing (often field and laboratory based) has tak^n place ("though there 
is a suspiciofi that^this has devalued the arts of expository, 'Jie^ching) , 
All this Is remaricab)e; for it is being achievecLby those who Vyere not 
themselve^^ edujsated m this way.- It .would be Jnost valuable to know ^ 
how and why many ' teachers have become willing and able to chaCftge in 
this way at this time, it may be that the spmewhat ^eclectic b3s,es of 
^ge^ography* and c-cology either aT;tract that sort of person or dispose . 
their students to develop in thb*soL.ways , or i>c^th. 

''Evten sQ, there is no uniformity of perception and intention 
among sucj^ educators of teachers. What is possibly cfiite general is 
that these p^oVle themselves sustained active and critical .personal 
^growth *arrd' apprS-isal . " ' 

it is clear Jhat a. broadly-tased environmental edMcation is ^ 
J.ikely to call^-upon a wide, range of content and of epi'^temoXogical 
styles. The 1972 "BosSanyi piso^>Qsals" (1) exemplify this comprehen-^ 
Siw3rfy, WJicre <3 cou;-^e is of the Northumberland type internal coherence 
is encouraged by th^ dominance of sciences utilising fairly similar 
*rational-empir ical styles.^ But, when the course extends more widely 
and also embuaces the "valae-social critique" dimens'ion tj^e- situation, 
may quite ^iff^rent. In satfi a ca^e a teaching team vould ent:om- . , 
pass' gri^ter ^variety and the students (the p^es^nt ox^ future school 
t;eachers) would be.e^xpected to operate io arrange of ways pos^i)t)ly^ * 

! greater thah any individual' member of ■ tl>fi teaching team'cdn ajxply. 
Thus there i,s created potential for stress generation within the tcadi- 
ing team ^and within the individual student upon whom gr'eat demands 

'jl ' This last point may "fee exemplified hy considering a way o'f de- * 
5cribir<g an individual's epistemological - valut position any one 
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peric^d of tine. For example, by disposition or by experience a per- 

* « sor cay*ha^-^e become wedded to^and practiced in the rational -empirical 

episteaology of the sciences and have dey,eloped* a personal value 
corstrtict doairated by theoretical-cognitive concerns - o:^aay have* , 
Deco-ie prdctic»?^i in, say, the intuit ionist episteinolog*ical processes 
and inforced by concern for aesthetic values. Two points arise* We 
rar«l> coni^ider s,uch characterist ics, of . individual members, of faculty 
^ whe- trying to .asscrabie teams .to do particular jobs^ We rarely consi- 
der ^^-e •^pir*e-:Lclogi/cdl - value demands of our courses especially the 
r-.^.^*- trarsdifr ipli^.irv offerings* Both substantive content <i:id affect- 
' ^ * ir.te-.tron? carry ^implications for the varied character-^ 

• : students'/. ^. . . * 

• • • • 

scents usaa^ t^at when d group of innovative teachers develop 

\ - ^ iy-spe^trui:: coar^f: then the content is divided f6r teaching among 

t^^e^^-eic. Srant^E-d-? tear T:,embers combing to Elucidate and expound par- 

t.w'j;ir r ircan^-tances e*g^ in the field* HcLever the studervts ^encr^ 

' N^ilv r and. less-experienced,- are expected to cope with the 

^ wrol-: r.p*.crrun ot tT^e course, and to p^?oduce by come means or other 

jf:hat arti*ca}.Ud "integrations"! Ir* order to process generally beyond 

f ^ult^dxsciplinarity^ the questions arise : how'and when'are potential 

. *-;^chers^for ehvirorupent^l educa t ion to be identified J what are their 

characteristics ? If the role and f?>rm of environmental education is ^ 

to varyv^i*h t*c e,^es of tt<-^ .pupils it nay be sensible to concentrate 

0 i'- **td*-4re- i?d-c4ti^ ^?Ti^^:)jiirs and OaracTer ist ics appropriate to'the a 

t ^i*-^ rd-g-:^/->at paxt:_-ilar group'?/)*^* t^ectchers ^re preparing to teach. • 

.t --,/ironmt-f.ra> educ^t.on within Vht secondary ^schools is tho;^ti to' 

: t*?,hest served by a tiTxified course and organ >sat*i6nal , 5? true ture the 

^, , qj-^-^lor. of who t<^achcs -^hat renains. How ii environmental. education * 

te^t re'iated to'other bases valu^e 'educat ion 'e.g,^ religious educa- . 

/. Are there -opt iral structur^^-f or a coherent* treatment 1 It ^ 

5005:,$ otv;:'k»s that "T:ennes and Northumberland type" course's would 

- identify suJvtAhle student:-, *ith ^reat<sr certainty than couf-ses^which ^ • 

' ' • • arc. fopndei or a greater range of percept ioA^" and activities. This' 

would be parttcj^-ariy true in relation j£o students frc^a those schools 

* tNat develop re::^r>^ably uneven ^epistenological prof iles 'among the 

^ older jiu'pils^.in arly c%jse varied'Vesp^nses fr^ pchool^upiis to ^n- 
, , virortev^itaL^ducat^on are expectable on the,basis^*df iiiherent and 

l^arn«d^indivi"(iQality*affect!5ng preferred .learning styles, -and value 
perference^r. * . ^ ^ 

One -consequence of several is that no uniformity in "end-product" 7 
of' environmental ^du<;ation expc'cta5?tfe,i pai:ticularly in affcctivt? ^ 
, <levelop2ient. This is a p6int tei^ich reqOirS^^s Emphasis in teacher pre- 
paration, being cnS^ial to the difVi^nct ions between, education and in- 
^^rn-* ic-,betwcon performance-specification. and personal "l>ec<Sming" . 



s " ... 

/ The education of teachers in these aatters is oi)%»iously a aat- 
^ ter of- greai; importance and coniplexir>' . >t is clear that a course, 

preparation for* teachers (an4 similarly , their course: m their scho^>ls) 
• nay te concerned to widen repfertoi«^es of understated j.ng and po^ntial 
behaviour, ^rld to Effect perceptual re^jpp^^ais^ls. That is» its concern 
is to e;!jtend*t^he b^s,is on which a student builds a pe/sonal epistteo- 
logical-value position. Naturally, there niay occur strain between a 
pos. tier. -brought by the student to the ^ourse and the "intent ions of 
^ \'»>6uch a cc^urse. This i^ one point at which** support and guidance cay be 
needed. Faculty .shoul;i^e aware c« potential consequences of what 
they are trying t^^a^f\eve. ' 

. The choice of stJbstar.t ive course content i? not unconnected with 
value educatic^n, in s» fay as^it represerfts selection of materia^ 
^^•and interpre^etion of needs. The s^n^^^, t he case with any sequences 
■ ♦'^ and structures proposed or the tieatnent "^f vx>ntent. Content can be 

Treated in different ways to d if ferment ends ; realisation of this ^ 
and its inplij^ions is, part of the educatior of teachers. 
^ It seen^^cobable that t^he present divejjsi^ty in the ways^ teacJ-.- 
•r"! s arc being prepared for environnental teaching is ever greater 
than the case stadies reveal. It jwili also be obviOus that the "nul- 
ti-in^t^itUfci^nal, nany .and part-time teacher courses" face real dif- 
f icultie^ -not oaly in putting together substantive content but in 
coordinating purpose and the ones^ for whom such arrangeiLents are 
*hecestary. ^ 

\ T^e preparation of tcac^J£r^ for environmental education involves 

\ a numb'ir of ^lereatl^ which exist in a continuum, ttesd include : < 

1. Thoir^ education in 7cnvir©nmcnt^l" matters, 

2. Their educa'tion in pedagogic and cur^iculTir. li^att^rs, 

^ nature of proposed innovations for schools, etc. where 

they .rill teach, and " , • ' » 

^. Tht4 receptivity of the school? . 

•I^vAdusly, frustration will bo, generated if teachers are pre- 
parf«-; frV* fur^'^Io^.?* tha* sc^lr- recognise r*«'ither appropriate nor * 
, o'ppoptune^ 5o the development of an accj^j^ance .of envj-ronmental ^u- 
^ * cation must proceed on a br*oad front^i^n this respect if is iin^ro?it- ' 
ing that, in Britain at Iea?t,3loj^ school courses have been more 
adventurous than have the teach«f retraining courses* Certain ques,tior.s *' 
must be raised ^ain. FirstlV* wbat^are thS respective merits of by;i^ld-, 
injft >^ a new or*thodoxy fc-r eovironiicntai Education or of encouraging 
the generation and exchange, of i*deas possit^e in ^I'cllfate of diOer- 
*sity ?.The summary of various interpretations of environmental edu-* 
cation presented in the Liverpool case study as well as the case 
studies themsfclves demonstrate a degnee of existing heterodoxy. The 
disicussion must ctibrace a second question. The function of teacher 
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educdtior. is >o ir.flutr.ce ti'.t vtjc^xion of pupils thrTDugh the pfepa- 
ra^io^. of their teacners , what , *ther. , are t^e icpUcit or. explicit 
vie^a. *r*ich ^ill mfcrr ^-,virorjDCT^tal education of the appropriate 
ievelc^^nert of yo-r.£, p^opl- <dr.:l ^thelr teachers) in a particular so-^ 
ci«t, *ill th^ire te a "ri^ht" answer ? Tn. tems of |^he general' ■ 
- eiacatlon 3f*tr« talv o& z^»xiz^r,s it' has t^^r, inferred that the only 
E^a'.i'gs to ga.^ea rro*r. c-nvirof^nental education ai^e affective. 
T-ese ri^r.t mcluie i:!er.tif Icat ion, with and affection for a locality 
(protatiy J^cai, pos5itl> glct^l), a desire to inf lueu/e, the- behav- 
- .r Tr--.:. ^- 35clet^ fioT, a pos'ition based on- a Suf f icient^and 
ra--or,al a- t^^B'i^-.ii'.g. Cognitive- undcrd taViding alone is not a scffi- 
* ^i-^t lci;>i: fcr seller -rr :ir - ir.f luerfclng. enyirdnnent^l behavioui?.* 
:cM'xictir.£ o^lr^c-s Car r^vc rational ^jases. Thus the reality of 
-.^al^e-f rc-i- t - /iroTwer.tal education is challenged. But, on the other 
'"d^^, Vilaf5 in/oivti art cftor. in opposition at both personal and 
• o::c.^-tal *-vels. It reruii.r.£ necessary' to discover nore about how to 
t:-:^aragc popular -ir derstirding ar:^ acceptance of gJLobal responsibi- 
i.iti-?s, ar:i pi»otssr.ly It 'not cainci:iental that iriany courses tend 

So it st<;ns tnat' the developr:ent of an> effective curriculun 
icr the education of -cn^'irorsental" teachers, requires the planners 
to cldrif^ rhoi'r intent ion$ in te^is of change to be effected in the 
X^-ar^.erz (t^e ^«^oc^l t-^achers) prior to selectm/^ppropriate contents 
?7ot OTriy wuui:: this place personal ^becosiirng" before the specification 
of Taterial to' .*-o learner:!, tut it r^y pemit the' development of alter- 
native routff^ to, -becor Ing". It is, for cxanple, conceivab^ th^troutes 
c^a*: t*- .int-.i*' : ■'^^-.^rh litcra?^ or ?'-«cio2o?:iC'5l studie?.^ etc/. * 
I*" 1; al^o ccnc»-iva!:l€ that different preparatory courses, at least 
ir, p^rt, i^ouli apprcpr i :ate -to teachers of pre-adole^cent , adoles- . 
cer.x, and older pupils. * 'J 

It would t-y expected of dll this^ teachers that v^t^y had, at 
l*:ast,, teen IntrorJuccd to the buciness of curriculun <fe\^opr:ent , ^ 
that they j^d not su^^ose substantive content to be the OT^ly essence 

^ of their coutccs. 3iv'cn that condition it would also be e3cpec table . * 
that their own teaching Ir. :cht>olo war. not based o.n the si^pposition 
that selected content is value-free, and unrelatable to irftcntions 
expressed ir terns other than cognitive. ^ 

^ It .*ojld bo possible if space were Gnliniited enquire jnorc 

jr^eply into ether ^ioportant issues in environmental education. These 
Centre on the variety inherent in any group of teachers, and possibly 
greater m those atr4cted to broad-spec true courses than in those 
■iravrn^ t'o the core sp^ifically science-based progranr»es. There is ^ 
also the variation m willingness or otherwise to engage in innovatiox\. 
j*Ad^iit iofially th«:.re is variation in acceptance of and confidence in 
handling controver-r lal iscsu^s, together with variation in respect for 
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pupils' integrity, in such circumstances. It seens obvious that any 
enviror*nental coarse have heterogeneous outcoic<*s. Thus, assess- 

r>er.\ of prograrone &ucc<sss is r.ot suscep^tle to easy determination. 
The description of intention^ and he professes of evaluation are 
closely ^inKed. It would te expected that both the^ aspects of reach- 
iTi^ would fora part of the education of env^r^nneptal teachers. 

Many teacher-eiucation courses in envircn^ciental ''studies', as the 
case studies -deconstrate^ lo-ov for integration to occur in their stu- 
dents. Presuaably the hopfe is that these students shall, in turn, 
teach for integration. It is ^sy to suggest that student-teachers 
should integrate. Less easy to discover are adequate descriptions of 
th^ product of integrat lor , a^.d -strategies for accoTtpl ishing it (see 
Interdisc iTTlinaritv T: Proble-as of Teaching and Research in Universi - 
ties , OECD 197^). Bcjth descriptions and strategies are necessary if 
the teacher *s exp>?qted to facilitate and evaluate integration. What 



has faculty to say 



tion IS tOi.be at trie h^art of broad-spectruE^ environaental courses 



who is suitable to 
tor detected, nurt 
lection to^ihtegra 
the sare token whc^' 
integra:tion ? i 



gf a constructive nature about this ? If integra- 



becoxe an integrator ? How is a potent ial tintegra- 
ired and mproved ? Is there sone inherent predi- 
:e i is therre sor.e necessary prior experience ? By 
IS best suited to teach t"he teachers ab^ut and for 
!Ly there is not a lot of substantial *inf oroat ion on 



these points. fJor ioe^ ther-5 appear to'^be nuch on ret hod: and success 
irt iTtt-erdiscipi snary t-eacnirsi 



iTsg of ycrunger children. The Liverpool case, 
study r.akes^a vala^tle contr ibut ion ,to the consideration of integra- 
tion, and it ruy well be that the recognition and treatr^ent of prob- 
leTTiS, topics, or issue^ on S sys ten-wide basis are precursors to 
successful i.ntegration. Tven so, soce idea of what, in ^ny context. 
Successful integrations* comprise is necessary before a pedagogy is 
selected. Similarly to discuss in detail ^appropriate pedagogies for 
environrcer tal education courses i.e\ how and when to* tcar.-te^ch, 
engage in» f leitl work .etc !nust re«^uire sonc consideration of inten- 
tions in a fairly 'specific way. - ' ^ • 

Kuch has b-xcn ^xit^cn about the content of environmental courses 
in general , the *rrt'? Environrcnral Education at University Levsel : 
Trends and rvata , gives rany exarplcs. Despite wide variatio'n 

in content, sequo^icoj and approach it b^cqpes quite evident that a 
teacher^:* course in or.vironrental ^ducatiof*. ist^STikely to draw on a_ 
broad ranjtc of K'.owlcdg^^ and wil 1 ,■ whatever its content and structur^e, 
transcend ronadiscipl inarit-y. Thu?^, st^d^^nt teachers vill r^eet sever- 
al Tx>des of arriving: at conclusions* hypoth^se?, or theories., encoun- 
ter v^triouR 3rgre»;s, of^robab\lity, ^cet w'eaV .-and ^trojig argujzents . 
and propo5iit ion<i. T>if^v will erploy rany wav^? of gaining and appraising 
evidence. In reetinf. unifying t^icrcc ani ra}or organ isirig conccpt<i,* 
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e.g. systeas analysis , they wiU conjoin the cethc^s of various disci- 
pline?. It seeas imperative for their own ixvTellectual growth and 
for t»-.eir owa subsequent teaching that the nature ^d icplications of 
a multiple epistenology should te thoroughly deconstr^/ed and artica- 
lit^d by their teachers. That not all students could coafortable 

such a ciilti-facet^ situation Ms already been inferred. That envi- 
rorjnertdl education is likely , to be congenial and suitable for a cer- 
tain typ*:, of p^sonality follows. 

, T^is survey has avoided caking propositions and presenting spe- 
cifications for teacher education. The case studies do this and 
rorfer^nce r.^c emendations present broad guidelines. It has been 
rcrsiderea fcorc appropriate and necesaary at this stage "A enquire 
irtD the problems that arise when it is projiosed to prepare teachers 
for '•e-ivlronriental" teaching. There are aany open issues ; there is 

for varloas interprtftations, and ni^d for ^ore evidence of what 
1? possiMe, and what nay be desirable. There is cuoh to* discuss, 

clarify, and, possibly, no* necessity for cOavergent* 
at :^-ast, on all natters. What is inportant is to. nit e that 
ronr^c*ivity within preparation for environmental Jlucation dcnands a 
connectedness in thinking and 'planning that niatchei the coaplex de- 
jxandi of the tack, / 



iscuss, 

t« thinking, 

t the inter-i 



. \ 
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The .five case.-studies *ased in the review presented in Chapter ^ cone 
'^fron the following institutions : 

1 ^ ' , 

1 . 

\ jlnvirpnaental Profct ion Agency: , 
\ Washington D.C»» Unite<J States!^ 
* ^ by J. Bahnick. ' ' • 

I 

Env^ironceptal Studies Prograrae, 

University of Indiana, United States , " 
Dy c.i.* N^iSOrt* ' • • . 

Florida Resources 'Analysis Centre, 
Flcari^a State University, United States, 
\^ by E.A. Fernald, * i * 

\Inforaation Seminars for Senators of the Republic, >»• 
Rone, Italy^by V. Qiaconini* *' ' • 

Course oft Environnental Policy, ♦ ' . ^ 
Pro Deo Tree International^ University .j^ 



of Social Studies, Rone, Italy, .jr 



by B. Giacomini. 



Ca&e- studies published in . Snvironaental Education at Posf^ Secon- 
dary LevflO) Courses for pjucators, l^c<.giJh- Kaxers and f cabers 
of Professions coftc^rrted with the Environments O ECn/C^RI 197*4 • 
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Chapter k 
COURSES FOR DSCISION-MAKSRS 
by 

. V. Giacoaini^ Director of the Botanical 
' ^ Ipstityte, University of Rone, Italy 



IKADEQI-ACY 0; INFORMATION AT* POLITICAL AND ADMINISTRATIVE LEVEL 

^ , The problen of the proper relationship .between the political and 
adnnistrative* authorities and ^lie environnental scientists iias re- 
icrently becose* /cry, iraportant in 4 nunb^tj of countries. The solution 
nbst f^eqbently proposed is to set up ordinary or^extraordinary con- 
nittees to help,' advise a?>d infora these authprities on, specific prob- 
leas . ' 

"However, there is no Active invalvecent of universities, research 
ce^tpes, standing connittees or qualified scientists wi»th a view to 
giving, the. nen at the top a greater awareness, and a deeper personal 
VrAowledge 'of these important and conplex environcental problcns m 
t'heir ijost* serious and fundamental -ford. 

Very .J^eldon is it suggested thaf these ^^authorities should be 
^ kept systenatically inforne^ through rc^lar** nfeetings of the general 

fundamental concepts of environmental problcas in a country or region 
•ir the wide context that ecological issues require* We'do not need 
to iCiaphasi^e the potential inportance of a general realistic approach 
using ecological infor:sati6n i.e. based on practical problerjs of land 
use. Politicians and adnii^istrators have indeed r<fceived a cultural, 
Ijgal, sociological or ec^noaic edupation but scldoa a scientific 
training and even less frequently an ecological one.« In addition, ,they 
do not hav^an opportunity of "keeping up-to-date with developacnts in 
basic knowledge, which night' sone tines have a decisive inf lueiice on • 
thcir*opinions*»and decisibhs. 

A Question that has retained unanswered was ask^ at a Plenary 
Session of the 19^0 Strasbourg Conference. oil Na,t arc* Conservation ; 
"Who will brief the politicians on ecology ?" This is not a riddle 
but an issue on which all citizens convinced of the coaplex nature 
of environmental problcns arc entitled to cjtpress their opinions. 

» 



This compl«xity affexts all aspects 



oJ social life and all econo- 
ieat In the hanfls of decisionr 
d iircegrated vie^^ of the pro- 



nic act.viti.es alid the natter cannot be 

•aaKers *.ho do p.ot havt; a fairly broad and ir?:egrated vie^ of the pro- 
blems. The tendency to entrust environmental protection to a special 
authority - a rir.istry, an igency^ a specialised :lepartnent - certain- 
ly ensures a functional ei^'iciency, but is not Sufficient to encom- 
pass al. problems ; it does net entitle ether government authorities 
to remain unaware of ecological problems which invol>/e all ^sectors 
of ptJblic administration without exception. 

But th.s iS afi open question. Attempts to obtain information pa^ 
this subject f>om the various countries have nbt been very successful. 
In short, this means that the question has not really been tackl«?d 
and that ue are still far from achieving a satisfactory solutior^. 

Wt; may" even say tha-t th4 problem has not, as yet, been rationally 
sratdd. Its 'importa'-.ce is acknowledged, it is agreed that politicians 
should be m;>re effectively informed, bu* there is no attempt to pro- 
pose positive £olutio;>s (cf. for example : R.A. Charpentes, 7he poli- 
tical use of'^oolvgical information , Bioscience! 20 , 1285, Washington 
13*^0). It^i5 precisely the proper use of ecological information that 
becomes questionable and doubtful if those who* have to use it d.q^ not 
understarvd even the most elementary ecological argximent.' 



CASE Srui>iES 

There not* a complete lacK of if*f ort^ation about decisrion-btakers 
f"ive papers have been submitted to us which differ quite considerably 
ajvi giv4r rise to a number of considerations. 

a) ThM^ first case stu^y cores froT Joseph Bahnick^ of the U.S. 
Environmental Protection ^genc*/. It deals with a series of 17 three- 
dav iierMr.ars or'^i^iscd by the Leagui' of Worr^rn Voters. This study is 
notewort^4y tccaus^ it is based on "a long-term experiment which has 
iod to ti\c creation of very sound ''training*' structures. The short- 
nes-s of each course is not a rfega^ive feature in vi^* of the aims 
of the courses and the very careful preparation whicWj! preceded them. 
The declared aim is not to train environrental cxjicrts, but rather 
to promote a tetter understanding of tho size of the problems and the 
mterrelat lonsO^ips between social aiife economic factors in the cnvi- 
rortment . The prepafrat lOn .ncc*^5^f.Itated the setting-up of a Planning 
ComDittoc assisted *^ sev<:ral sub-comrittecs. "J. Bahnick*s «paper is 
very detail*>d and'=<?§Li.t interesting. ^ ^ 

bl 7h6 sccS^d'case study is taken ^Ti^^^^^l^\^^l^t^%,coT\ccTn^ a 
c\rse on "environmental i^licy" for decision-makiS^s dtga*nised at 
the ^ro Deo Independent University, J^ore. ThiV^coursc has been in 
existence now for three years ar*d is making satisfactory-progress. » 
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The teaching structure has become increasingly complex. In its third 
year, 197u^ the course will last three months, compris.ing more than 
100 nours oi lectures ^given by tuoce than t*0 teachers, experts and 
re^reser.ta^ Ives' from research, technological and conservation eatab- 
le j^^c-.ts. As the Pro Deo University is oriented towaris social ^d 
economic studies, multi-disciplinary information effort is interest- 
ir.:iofar ds it starts from the basic ecological inforjmation pro- 
videj tv^^x.f tanists , zoologists and gepchemists and goes on to study 
te;>r-c^Al, soclolo^cal, and ec^onomic questions. This is a university 
venture rccir.isrent of a similar activity undertaken in 1963 by the 
Tr^f- r-ivtrslTy of Brussels' and i^. particularly its Sociology insti- 
t-i*..,.*nlcJ-. ^ev'otcd a XXXth University Week to a series of J.eQ.tures 
under the gen.t^r^l i i tie Nature , Kossources JIaturelles et Society 
(Ndt^re, Ndt^r.il -csoarces and Society) which were published- in 1963 
un^cr ir.K Dame t:\le ty the "Editions de l*Ir;^titut de ^ociologie". 
The Brjz'sel;. •=x<inp le' could be considered as'a cade study in its own 
righ' : IT ^ds tised on 3 conferences and 23 course?. However, if we 
exazirc th^_ li^t of the/^200 op so participants *vf^^;see'^hat it was not 
really iesig'i;:^' f^r, d^Isiort-DaKers,^ who are in' mij^9rity compared ^ 
wi*h rTofe: ^ ionals 'concerned ^Ith the environ^ient , teachers, ^tuderrtc^ 
^t^iJ^rc logists and persons wishing to extend their knowledge. 

The fdCtrfeat 'University seminars are open-ended means that 
♦'-t-y^dr^, of less _ri^e.ciallied' and -less prac tloAl ^ they run t^e risk 
of ^'?co^'ir.s fornal and cultural . ''^^ . , . * • 

c)VThe third case study 'is the environmental studies^programme 
at the 'University of Indiana ( Blcomington) and is submitted by 
Crai£; E. N'elson. The interd-isc ipl inary nature of this case study is * 
due prinarily .to the collaboration of nhree departments : Hixu^obio- 
i=>gy» Political Science and Physics (1965). Specialised courses were 
^velcpei : Enviror.ttf.tal Control, Environmental Biology and an expe- 
rinental course With the title "Man^and Environment"* A distinctly 
more formal pro.^i^anr.« waa- introduced in. 1970, following a meeting 
of the Fac^alry of Sc'cnce.'eut r^ore important <>till was the decision ^ 
made in 19"^?* to set up a School of Public and Environmental Affairs 
(S.P.E.A.) operating an environmental* studies programme, an urban 
affairs programme, an Aero- Space Applications .Research C^ntr^, and a ' 
progranme on Science, Technology and Public Policy. 

The rost important orientations &r specialis^^ons for our 
purpose are : * , 

fr) an "undergraciuate CoRclrntration in Eijvironmental Policy, 

for >5tiadentt^ aiming at a "EacVielor of Public Affairs" degree ; 

ii) a "graduate ConcentVat ion in Environmental Policy**: for stu- 
dents aiming at- a "Master of Public Affairs" degree. J 
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The first programme is based on three, levels of specialisation 
leading to three certificates. The, second progrararae is divided into 
two levels ^ the higher lev^l, leading tp the Master;^* s degree cin 
Public Affairs, requires courses in the dynaUics of Environmerttal 
Systems, political,^ economic ar^ regulation ^pects of Erivironmof^tal 
Control and applied ecology. 

The most interesting features of t|ie Programme as a whole are r 

- the professional perspective, , » 

- reference to a spec^.f ic area (a territory or .a State)*, 
-•practical work associated with professional training* 

' - ir.terdisciplinarity ensured by numerous departments (Biology, 
.Zoology, Geography, Physics, Political Science , and Economic.^ 
Science) thus making maximum use of all th^^^-^xisted previous- 
ly, ' f - ' , 
. J - although an integral part of the University, the Programme. 
J is linked with several ex^ra-mtl^al committees, associations 
and institutions, . ^ 

- a total systematic approach basetf on' a fundamental ^colog^cal 
'view applied *to economic, social, statistical and managei»ent 

perspectives. * '-^ ^ / 

The example provided by India}na Oniversity is certainly the 
' most advanced and the most closely linked to the training re- 
quirements of students iijtendipg to rake up employment in 
public or govemnen^t adnini.strati.ons* It Is thus concerned . , 
^ with the effective, S'ysteijiat ic preparation of, future decision- 
. makers. • 

From the experience ga.ined with , this programme, D. Kelson con-** 
eiders it desirable to improve the integration processes. Th^ multipli- 
city of oouro.es given by members of different faculties chiefly en- 
Cbura^s general preparation*^ He would like to see g>everal faculties 
involved ir> eaph course . - He* also stresses the ne<^d to suj^port the 
practical naturae of the courses' by developing case studies and, re- 
training projects on env^ironmental management and improvement. 

d.) The fourth case sttidy^is the* experiment carried out by tfic « 
Department of Geography, University of Florida, which set up the 
"Florida Resources Analysis Center", in cql laborat ion with certain 
$t<ite Government Departlnents . The Centre has many object*! vcs : re-^ 
search progranhes, information on complex problems, and also - which 
is of particular interest in this* context - tl^e training of State 
^ivil servants qualified^ ix\ resources management. 

The outstanding features of this action are : 

- very wide co-operation with State, agencies*, f^overnirent 
* * dcpartmenjs and legislators ; ^ 

• * the de2.irc to increase and iniprove the qualifications of peT- 
sons who will*be involved -in urban and regional government ; . 
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instruct iQ^given is not only by teachers but also by several | 
gov©ij^meat^utho^itie§ and environmental specialists acting ./ 
as ^'^^est^ectUre/s" and "consultants'* ^ ^ ' 

t - en</is[ipage5lent foij' increasing conununicatlon between State % 
age^icies^'hich need r^esearch and university research insti- 
tutions X ' • , 
~ ^*S^ee 5>f fl'exibility enabling the f'entre to .adapt to : 
zh^ ch^ging needs of education and research. ■ / \ 
I Th^^a^ira bf training future decision-makers is quite clear. The * 
organ^sationj itself is very practically and flexibly adapted to tJ^s • ' 
en-:! .Eiapha5i|r is given particr^larly 'to courses on ecology, regional^* 
and urban- d^elopment, conservation, land use, resource economics > 
d-nd lav.^PraStical work is r*»e^ominant 'in the preparation of t/Je / 
thesis : th^ sub'^ecv of the t^e^is is a piece of research proposed / 
by the CecTtre with the agreement^ of a State agepcy and* t^ius comes / 
Antc"^-the progra.nnies of public inferest. . , 

^ The programmes, of the Indiana axid Florida Universities hdve 
several features in common : th^T? practical n^ure and the trend 
towards the study o^^real cases. Hd^wfVer, it 'would appear that the 
Florida University Centre is more careful to counterbclajace the de*- 
ducfive method with the inductive method. . >* 
It is also interestiNg to note that the Florida University Centre 
leav^ the final evaluation of the activity and the professional eval- 
%aation of the participants to an extra-ffiural assessment, consisting 
erf the appra'isal of a p^eriod of practical work Jper formed in a*^ govern- 
ment agency, * 

The.vocational .emphasis is, very marked a nd^ would enable thil 
experiment to bh linked, on certain points^ with the* education of 
professionals concerned with environmental problems. 

e) The fifth case study is an example that might be regarded 
*As more exceptional : it concerns the action taken in 1971. by the 
Senate of the Italian Republic , through its President, Amintore 
Fanfani. This case study is concerned with cfec is ion-makers at th^ 
head of a country's institutions and particularly difficult to in - 
volve in rtf^lar multidisciplinary seminars .^The confrontation of scien- 
tists and ex:pert& with senators must be regarded as a unique •occur- 
rence which has noj l^een repeated in subsequent yea^?s, even in Italy ; 
it is questionable whether the experiment succeeded in achieving its 
objectives. The most interesting effect was the political impact it 
has on the press a'nd, as a result^ on public opinion in Italy. The 
few seminars ^involving senators, scientists aqd teqlipologists d'id, 
however, open a new cha^inel of communication dnd efforts should be 
«made to develop it more effectively* 
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' Apart room the case of t^e Senate of the itali^n Republic, we 
ii^ht mentioni^ much less well-Known experiment which 12/ being car- 
piid out /in the Ch;^inber of I/eputle# in -liaX^^ It ^jas 'decided not \o 
organise/ the same sort oj" seminars as ii] the Sen^te^, It was con - 
sidereS ^f^rable to organise dn information effort;^ the* results of which 
syn^^^sised and distributed specifically f6r the ase of*Deputies, 
^^5^ commi^t^e of sov^ experts tj4|5 met seyeral times* to dr^ft the chAp- , 
, ters of .this. text , with the* aim of linking them together so as to 

• fofm ayb^sic framework, of ^nformat ion on erivironmenftal problems in 

% Italy "^is experiment in<^i.cates quite a significant^ po&sible course 

* of actihi^j but it has the "^disadvantage of abancl^^in^ more dynamic and 
more |ijian encount^er? and dir>ect^. debates. Apart ^nroin this, it does 
lead %^6~r more extensive i/i format Ton an^ greater e^arenes^ iri the doasn^d- 
erat^*^^ of i^roirlv^::; ' ^ \ • ' ^ t ' ' • 

comparison of these five i:ase studies and* the relevant experi- 
ments^^ leads us tijcAhe conclusion that they pepresent " quite diffeaent 
approaches to the 'fvoblem of irj^foV'inis^g and trai/iing decision-makers : 

i) the* experiment developed on th^ instigation of the League 

♦ <^ .Women Voters is* of an ^min^ntly practical nature focuss- 

* • ir.f^ v^r:; specifically on the water, and soil problems in a 
' , , particular r'fe^ioh. It is hoped, here, to encourage multi- 

^ discipl inary^conf ront^t ions and workshops in order to pro- 
.mote ah Orgdi^ic actioH o'f environmental development ; 
. ii> on the other hand, the experiment develop.ed by the Pro Deo 
Independent International University of Social Studies in 
Rome is designed to impart more general ^nformat-ion with a 
view to ove^a'l•l consideration of environment^ problems - 
• a synthesis rather than analysis of the prg^lems. The fact 

^ t-hdt this semin&r lasts^ longer means that specific aspects 

- (of particular impo^'tance m^y be approached i 

iii) the two examples pt^ovided by the Universities of Indiana 
and Florida reveal a more systematic involvement of the 
University in the problems of the training of future' deci- 
sion-makers. In contrast to the Pro Dec) University experi- 
ment these courses are more particularly aimed at students 
and concentrate more Qn practical instruction ; • . 

/iv) the action, taken by tbe Senate of the Italian Republic is 
an experiment in xnfor'mat ion, 'directed at a level which is' 
much more 'inaccessible to systematic information approaches 
^ it shows that it is ^ssible to open chanrvai^ of communi- 
cation at the highest level of decision-makers^.^ either in 
the form o5^semir\ars 'or the well-organised distf:ibut ion of 
. documents. \ 



/ ■ • 



■ "i:. 



forwdrd* some 'general consid 



4jthe fii>j5^cases 



, •■•-mi 

i)»the desire to wotk. 



GENE? itilCONSIDERATIOiJS 



^jjf*, Cojapari^on' of these diJffirent case studies enables uS t'o put 



jrHtioris in 't'he matT^JP of infj>r»i^^ecit- 



^ ^ 

jftsion-inakers. We can fir?t oj;' ^11 point.; out the cbmraon concet^ne of 



^ . ^ . ultidi^c/plinary level and thus 

* reveal* the^^^ngerfe Brought afibut by any form of compartmen- 
ta^l is a t ipil$V^&6 peC 3^ 1 V 



isatipi^^espeCi^l^y among .ministries and high-ranking 
/, ^ff icialp'.^; . . » / • '« 

ii) 1?he opgar/isation of information related, ^s far^as possible, 
to f^cts even if the start/ng-point' is theoreticil/ancl . 
f-undameRtal (example of the ; Pro Deo University) a practical** 
approach b^sed on real situations is gradually achieved 4 
iii) the tendency to give maximi^ attention to human interests 
(eponcvnic, Sociological, pa^litical) ; , 
iv) in-depth preparation whiW often .(especially^ iirj* the case 6f 
the League of Wom'^n^.ViOter^ jf means a long-term, highly complex 
involvement ; this ife .thej'ftost important condijtion for 
success ; , ;i . " 

V) the tendency to follovi'o^ conferences witj^ workshops, ex- 

[jisions ; this is the beginning of 
Competencies, which it is^hoped * 
to promote permanently, l^ie tendency to^j^set up jjermanejit 
structures (committees, institutions, links 'between exis- 

seminars often appears automat i- 



ting institutions)' after 
cally ; 

vi) the tendency to ehcourage 
on practical problems of> 



the oonc^antration-'of competencies 
ntegrated' land use,- ^ 



All these points may be regarded' as priority considerations in 
these five studies. 

However, the^e I'ive cases alsd suggest differences of 'orienta-r 
tion relating mainly to the section^ of the public concerned. We can 
identify three levels of\practical significance : , • 

i) students i.e^ the future decisionimakers ; the Universities 
i of Indiana and Florida in the United States are es^cially ^'>,v 
concerned here, as they operate degree courses for studelfits 
planning a civil service career ; * V 

11; in-service decision-makers : especially civil servants, 

public administrators, those in charge of energy productiv- 
ity^ and primary ^esource'ls. The League of Women Voters epc- ^ | 
perimeni: is an original and effective response to this sort 
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"Of demand. Having abandoned the global and fundamental per^ . 
sportive, it adopts aa eminently practical approaqh en,cour- 
^ aging^inks between different interest and responsibfrity 
groups with the aim of crea*ting the .fundamental conditions 
» _ ^ ii^cessary' for any environmental planning b^s'ed on ecological 

methods and principles ; * * 

^ ixx) decxsion-makers exercising the h^ighest political authority. 

It has bee^ stressed that this is the least>^ccessible group. 
^ The experiments in the Senate- of the .Italian Republic and. 

♦ the Chamber of Deputies enab'le'us, however, to^envisage some 
^ possibilities for the future, particularly the organisation 

of more freqa«e^ communication between scientists, environ- 
_ mental specialists and the, highest authorities of the State. 
'All these experinrerfts also .reveal some uncertainty conceViring* 
the best methods to adopt to obtain the most satisfactory results. .* 
We 'suggest a choice between the following a^tepiia^rve^ ; 

a)* Undergraduate or postgraduate cpurses leading to a prof essiori- . 
* al degree or a ^specialised qualification ; this alternative 
also Covers the tr'aihirtg ^ professionals involved with tbe 
environment; T^e pbs-sibility might also be envisaged of ej=^al>^ 
^ . li?hiri£ a spec ialisat ion »in social technology of tne envi- 

• ronment. A diploma in this special subject - aight be conferred 
, on futur^e decision-inakers responsible *f or studying the problems 
^ of the Ifit^'irelri-'^ iOnships between the pr^esse* of producrtiAr- . 
ity an:l ' c&nservat i-on pf envirbnimental^ quality. ; 
^ xb) se^ninarc ^l^ctl;ing with regional conditions or certain problems , 
. • of particular Importance. These seraiears itiay be more success- 

* ' - fjiil .insofar as they aim at , encouraging linJcs between groups, 

of different ^skills ; however, they provide a fl'exible , short- 
-term means of informing dec isipn-makers who have little time 
to spare and^wouldt refuse to become involve . tn^ lengthy com- 
mitments. They also pr6vid-e an. escape from formal or to9 theo- 
retical fitmosphere ; '' -^ " < » 
c) the inclusion of subjects 'relating to ecology or the physical, • 
biological, ancj hunan eftviro'nment in existing professional 
courses especially in, Departments or facCilties, of sociologi- 
cdi and economic studies. We fetl we must strongly urge that • 
this be introduced into thfe systematic training of future . 
decisioarmaker^ , in order \q make them more aware of environ- 
^ mental problems. , . ^ . . * 
These aspect^ and requirements may be briefly summarised as 
follows 

- the need for systematic and recognised tr^inii^ of future 
decision-maKers at university leVel 
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• * • 

, - the need for specific infornation on particular local or Vegicn- 
prob leas* aimed at those currently responsible for public 
interests ; . * - . 

- ,the need for an increased awareness and deeper Knowledge of 
basic envirorunental probleiss* in official circles (adm"inistra- 
tive or governcer.tal) whord \deas on the stibj^ct are oftex) 
indccarit*:' or out.-*of ^ate» ' - ♦ ' 

^ 'To deal witr. th^se needs, appj'opriate methods and mstrunents are 

Required ♦ It ^oald be regrettable if the different aitas were merged 
with general purpose ^tivatie? liable to give only illusions *dr pre- 
. sjsptior.s cf "ecological" Conpetence,. Meaningful degrees indicating 
tr»f .profess^ional Qualification of decision-naJ^ers should be awarded 
only after iOar.d pr»? para t Ion through undergraduate or p6stgraduate . 

si^xftii alsy STr»ic5, in this context, the importance of a 
p»:'r;ol ^-ent ^ct'^^'^Iti a Go^ernirent Agency or in a private establish- 
ce-r w,^:r^ enable experience of the real problems of land use to be 
g<iinei. 7hv experinent carried out at the University of Indiana de- " 
f^rve^ special mention in thi^ context, 

^ . The scarcity *of available docuner^tat ion on the information and 
t;-aining of jecision-nakers confirxis our conviction that this aspect 
of ^nviro^jsertal education is. far fror, being solved satisf ac^'orily . 
* ^o^l* ev^r gc- so far as to say that the ciajbrity of countries are 
not aware of the probTer.. But in view of its great inportance it is 
absolutely esse-tial to assert the need to increase and broaden expe^ 
ri^rce. we rtast advance beyond the stage of occasional seninars and 
develop nzTK, ignif icar.t , pern>anent methods suitj^d to t^e real needs 
of the differert lev^:ls of dec is ion -makers and t6 regional situations, 
to which reference shouid always be =iade. A weak point in the train- 

of^ decisio-.-siakers i.T, in fact, tne lack of l^nowledge aboH,t the * 
^hy^ical, biologlral and hjr.an differences' existing m a country, that 
is to =^a/, about regional differences in the ecological sense. 
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The-^five case-ltudies'used in the review presented in Chapter 5 cone 
frop the following institutions : 



• Environmental Education for the Health Professions, 

Scole Natio^ale de la Sant^ Publioue , Rei^f^v France, 
J.S. Cayla.- ^ 

Ecosystea dynamcs. College of Engin^efring, Michigan 

State University* of r^st Lansing , United States, ♦ 

by H. Koenig and E.D. Goodnan; 

f College of Environnentai resign. University of California 
^ at Berkeley , United -Stat^^s, 
. by W.L,C. Wheaton.c 

r>epartcent of FaSily Medicine, ><ichigan S.ta te 
University of East Lansing, O nxted States, 
by i>,s*i, Johnson. ' 

* ^ 

. The Environnentai Quality Kanagen'ent Progranse, 
^ Division of Er\vir6naental Health Sciences, 

\School of Public Health, Cofcipbia Univer sity, United States, 
Vy G.H-. Sewelf. . ! 

In ^ the discussiori these five progran::;es will be ^nowr. respec- 
tively as ; * / • 
Kenn«»s y 
Michigan Engineering - 
^ Berkeley - ' 
Michigan Medical 

Colunbia * , * • 



Case studies published in . Environrental Education at Post- * - , 
Seco sdary Levol Q). Courses for Educators, i>eciSion"HaKers ancf 
Mecibcrs of Professions concerned with the Environr:ont fOECD/CERI , 



ERIC ^ ; ' 1^4 



Chapter S Jk 

COl'?S£S FDP OF PPOFESSIOT^S C ONCgRNtrD WITH THE EI^VTRONMENT 

— t 

by 

T.:. K-evvtould, School of Biolr^sical and Environnental Studies J 
Tte ?^ew "Jni%'ersity of Ulster, United Kingdon 



INTRODUCTION 

Prof ec'S iOr.als in the context of this p>aper aye such pet>ple as 
plar,r*irs, architects, landscape architects, ensjineers, lawyers and 
doctors. In sone countries such as Britain 'they cone under the aegis 
of a frgfess.onal Institute which approves or directly avards their 
qf^allf icat ;or.£ , l:=ae^ codes of practice »3nd gert^rally oversees the 
ccrju^ of th^ ^rof^^ssior*. In irore gezveral terns they are people who 
(a) tear Ar.Itp-ir.ier.t analytical and judgenental responsibilities and 
(t) ;o.-?es£. 3 qadlif -.cat ior ^ usually approved by soae regulatory body _ 
or >«?cogr.Ic*M ^^Jucatioial institution. A post-secondary education is 
ac.aally irpI-LGd'. The trailing of professionals is often long and ar*- 

' i-iou.-. T^.c Su»tj<'Ct r-3't€r ani skills initolved have*" tended to increase 
rat'-er t.'-a^ Jecreise, so t^^at the training programne. of professionals 
has ^ecc^re• increasingly full. ^ 

At t^+: ^are tlrie r.e'« t;nvirior4ner.tal awareness has shown that aro-w 
i^i^i loT,±li rar.r.ot work m isolat ion' an^ t^^at their professional work 
has troad •erv i^rjreKtal Applications. Tean work involves soae knowl- 
eig-s of the vocabulary and concepts of related specialists. Therer 
fore it 5iccr.i» dedraMe that there should be sorse elenent of env iron- 
rental education^in the training of all professionals. The ain of 
this ^ould be partl> to cor»vcy a general environnOntal orientation 'fcut 
also rorc especially ta allow professionals to assess the possibili- 
ties of their owr/ prof es scions for reducing or mitigating o^n^s cnvi- 
ronner.tal Icpacts. T?*e present analysis alos to exanine how this night 

^ be achieves^, drawing on particular cxj>crlcnces in this area. 

At the start *t Is worth thin'Sing ^how professional edMcation &ay,«f 

^differ fron other foms of tertiary education* The syllabus is of 
necessity already verjs^all. The syllabus and cxaninations are soae- 
tire:- set by people or institutions other than those responsible for 
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teaching thes. Professional educatior. and certification aay carry 
added responsibility in the sense that professional aistaJ^es result^ 
ing firorj 'faulty education are likely to be expensive or fafal or 
both, least sone of the teachers are likely to re in professional 
practice theasvlvts, gi.'irfg then greater contact with reality but 
also y^erhaps less tine for teaching and research than other acade- . 
nsics have. 



WHO rOES THE TTAriTN'r 



Questions of the institutional basis and of who does the teach- 

t y" 

ing terd^to owrlap.. Three rain situations' can be distinguished. i 
Take as a hypothetical exarple a Depart r^r.t of ^^lanning in a usiver- 
5ity^ The piannin^ r.tudents could get their, e^^vironrental education 
by attending cour?e£ in other factulties of the -university, ^any Arer-. 
ican universi t i«=*s allow plenty of scope for students to take elective 
courses fron other faculties. So ^ho student of planning could take • 
a unit of water resource nanagerent and a unit of elcTientary ecoJog>'. 
Such units will be taught by experts fror^ a 'strong di^partcent. They 
will probably not be purpose-dcsignesf for .pl5nnijag students and they 
nay not relate well to the neAs 'of these students. After they ' 

use of staff tire.'^i^ ' * ' . 

?he second situa^tion is where the plalining depa::tnent invites a 
lecturer fron the biology department to core and give a course, or 
sonc lectures, on ecology to' the planning students. Here fhe lectures^ 
nay well be co:^lsory» and will be purpose 4eSig,ne;>. B^t ^^e ecolo- 
gist giving the-a riay regard thto^ as a chore divorced fro'S^his aain * 
job , they hay be passed down z<^ the^ junior r^.ber of the biology^de- 
partnent, In^ntive ^or providing then ray be weak. * 

I The third situationV^^ whor^ the planning d|fpartr,ent appoints 
an ecologist to its staff, and he lec.tures to the planning students 
on the ecological aspects of planning, -He will coze to understand 
very well the needs of the planning students and he will have incen- \ 
tivcs to do a good job. The opportunities for interdisciplinary' teach- 
ing, for developing dialogue tetween planning and ecology^ will be 
good. But a-n ecologist in this jx>sitiojn riay feel' hiaself isolated . 
Fron a research base and fro^s other ecologir.t<:». His proTsotion oppor- - 
tunities cay be diaiiiished. i;*^ can •never becoce h'cad of a planning 
departrcnt , he cay not be abT^^o do enough ecological research *to 
ciove back to a biology departTtent< And if he stays for tsorc than, say, 
ren years, his ecology rsay becosc stale. This strategy requires a 
fairly., large planning department which can cnploy, as in the e^KamiAe, 
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an ecologist ar^ presoaabl^ also a sociologist, an economist, a lawyer, 
- etc. Soae of the posts will be difficult to fill because they are 
. unattractive to the^ research-oxjient^d scientist and there is the dan- 
ger than only 'a" nor.-research-or iented, ^second-rate, scientist can be 
recJruited. 

The five case stad'ies discussed introduce a range of pt^ssible 
secharisns. In general cost of the departments concerned appear to 

~ include* sost of the teaching *ey need within the departnent, i»e. * 
•the third option' set ou"3 above. This nay be because ti;e case studies 
are the b.est of .their sort. However, at Colunbia for exanple, soae 
courses (t.g. basic geography) dre taught outside the School of Pu- 
blic Healt^ (that is, elsewhere in the University) and otiiets like air 
polluticr.,^*'ater pollution and solid'-^based managenent are taught by 
t ringing an outsider in, tl-jough it has proved v«ry difficult to find 
anyone *to teach environmental econoai^cs. All five case studies nen- 
tion the Importance of personal connitnent when recruiting staff. 
Most adrlt that research dfcilit> is rated and rewarded core highly 
^han teaching ability in caking an apppintcent . This cay not be just 

*a5 true ir cedica> educat ion, Such'excessive enphasis on research' is 
often resented by students. In the general area of professional edu-* 
cation there is a three-i%a> pull^ not just research and teaching but - 
also consultancy or other professional activity. Soco faculty nenbers ^ 
cay find they>*avo little tine left for their teaching. Several insti- 
iuti<^ r^icy proYtrssiona^ls frorr oircside the university to liejp 
teach the course and find this beneficial, but soc-etines quite diffi- 
cult* to c^-ordinate. At Berkeley about seventy-five fuil-tiise faculty 
ceribers are supported b> fifteen full- tine equivalents of part-t*ine 
teaching,, r^^aning thirt> to fort> part-tice appointments and they 
judge this ratio at^t right. They try to involve vScS^^^'Ss^o sonse of 
the other institutions, i.n course developccnt but lire hot always sue- 

^essfal" in this. Ko-onc finds it necessary for al^.the teach^uig «taff 
tD have th^ professions^ qualification they'are teaching though^ 
soTe of then should have it. DnlyvJ^ichigan Kedical n^^tions direct 
evaluation by the students and then it is only of progrteae content 
rather than of lecturing skill* ' 



V INSTITLrriOTJAL 0P5A.VISATI0N 

VV^^^ diversity of institutional organisation nahes *gencrAlization 
difficult. Furthcracre* few people hav<^ cruch effective choice about 
institutional organisation* People seeking to achieve curriculun in**^ 
novation are usually saddled with th^ir own particular institutional, 
constraints. Also the institutional bases for. prof essional training 
are in Dost cases already well-defined and not asenable to such altcr- 
iti'on. G<;neral points coning ^ut of these case studies are : 



1 everyone is or feels hinseif to be'short of ^ney ; 
") varying degrees of denocracy exiSt. So.e Deans stiU exert 
, influence „Mch p.,s a large chance element 

into =urr.culu= innovation. The enthusiastic energetic 
innovator can achieve a lot in .ost institutions ; 
111) whUe several deparfcents have good lin):s with agencies ' 
) outs.de the university and get outside -help in teacKinJ 

^He.r p.rogra«es, in general the outside lin.. ,ther than 

. uTuo d?^'^ '"V'^"^^^' ^^^^ ^^^^^^ '^--^ in curric- 

ulun design , • 

• iv) levels Of co-o;^erat ion between de^r^'.ents van^but. are 

^ generally good where ther. is sound' acade=#c logic 

t-ehir.cj the co-operation sought ; ' - • 

v) arrangecerts far coun'=;en ir.- j * 

° counsel..ir.e of st.-ients var>'.- Anyway it 

di.f.cult to deten=ine the succe»fe of diffen:.nt. 

tion of iverse it if r-.ot easy to generalise, rte selec- 

tion Of the case studies is Sk!.-.'^ .w ■ 

bcina ' ' «"vironcciua2 content 

being rore ejctensive than would norr^liv- So -v^ ' • " 

cat Zf'. of -their Wnd. The whole edu- ' 

oational proj:ess has a high inertia ard is sloy-^o change Pi^f.- 
sional educa-ion,. overseen by the .^.y top re^^i^ the pr:;e^!lr 

-... consent to ^iTl^TlZ-t::::.. 
sions and so., institutions :^pa^e to-'do this which s'hould b. IT 
encouragement to the you..g ..fot^e^ who «n .e found i^ ^fes- 

, It secns Clear that th;re a;, at least four nocessar^ component. • 

a) Sor. rultidisciplinarv orientation which is the essence of 
an environ^ntal .perspective. This orientation is neccssary 
to ensure an adequate scop<^ of subject concern and t^* abili- 
ty .o corrunicatc with other professiorr^^s ; 

IZ'T"'""'" a.-spcnsability significant Xy-invol- 

^ vxn^ tho en.nron.^nt, the educational process should also *' 
include extensive, in-depth training in a subject or skill 
related to th<! control of envirsnr.cntal problcr^^ .; . , ' * 
c) I. the professional is to be ^iven r^sj^onsabilities for co- 
ordinating, r^naging or syrtthcsising the .jfforts of oth-r 
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professionals in the- environnental field, 4 third educ£reional 
cosp^nenr consisting or broad but rigorous -training with 
environsental systens is required ; 
d) Systecs analys:s and synthesis. Most professionals will have 
to deal with Information relating to four very different types 
of systems. Th.ese are social and'hucar. systems (especially 
since prof esS'ionals nust always seek to involve the public in 
their activities), ecologfcal systems, nanagezent and infor- 
r-ition syster.s (especially as professional judg^cent nust 
relare tc dec Ision-naking process) and technological sys- 
tec:e . ^ 
•r '•''•^ r-^-dical trairirg at fennes, the extr^ cater ial is on epi- 
he i-^.derstar^dirg of the ptrysical cnvirownent and on 
wi>s of influencing it and it does take a substantial proportion 

to >r ->_v) of tr^ training tine: The Michigan Medical case 
'--tuciyis roncerned especially with.farily planning and po5>ulation li- 
rita-;r-. W^ilc prograr2:e jgoes thoro^£hly into denographrc aspects 
-* p-frp-i-at If . grc'-th It does not appear to explore T:he broader aspects 
of erviron:^^.T and rts^oarces as related to population growth. The 
^ -"^^r^t ri>ii:ral prograTirie, t^*at of Colanbi,ja, contain^ juch material con- 
c^rnt-i with < nviborj-ental quality control. The content taught here 
go^f tsp^c.di::, inxo theoretical and practical aspects of pollution, 

assej^rcnt .and control aivj .there is certainly a broad environccn- 
tal cov<tr:ige. At Eerr-eley the architecture^, planning and landscape . 
architecture degr.^es arc all at the graduate level following on a 
lifctrral arte typ-e of undergraduate prograrxe which allows, but does 
no; -n.:i^r«, ^r,c cnviror^rental training. Within ea^h najor thene t^cre 
is a ^ig^ j^.gree of specialisa- ion and a fair degree of choice. Within 
-t^ '^oll.>:.:. o: t-vir^Vr^^-ital Zosipr^ tfxrc is deliberately no - . 
ozpi-^ct^s on natural ecology which is taugf-^t in another college. It 

h<>ll that "each of the professions is already interdisciplinary in 
cont»^nt to the l*r.it$ of teachability and that therefore it is pre- 
f-r-it^le to TriaintaiV a larger environnental bias within the established 
profe?^i^r'5". Th.e picture sccns to be that of a large institution with 
a good range of environr^ntal options and little tonpulsion. One pro- 
bl?^ which rray arise froi^ a high dcgrep of student choice is the 
^ gcr*<^ral conjerv^atisr of students and ^he •fear that it is the Dorc^' 
tlin<ercd students, rost In need of ^nvironsental brea'dtH, who are 
leas* lively to avail thcsscly^s of the breadth available. There secas * 
ali:;o at Berkeley tft be an elerscnt of constructive dj^scussion, dis- 
4rrr^r,-nt ani corpro-i?e ^»^twc<^n the profc?,r.ional institutes. 

At Michigan Engineering the aspect of course content relevant . 
to this discussion is the unit Hg^ccosystcn analysis. ... Students in 
Biology ani Engineering work together in snail tcans to develop eco- 



logicad nodels in fields of their owr^ choice, having first been given 
sufficient background in systems concepts <for the biologists)and 
biological ahd ecological concepts <for'^he engineers). The unit 
seeiis popular acong students and faculties. The rebels are cons- 
tructed in rOFTRAN because the engineers are already fanil5^r with 
this and the biologists have learnt to use it ir. their preliminary 
course. This seeas to be a fairly snail and sinp'le innovation inser- 
ted into an existing pr(5grar:=e and to be very effective. 

In SLC^ry, of these ^ivc -^^stitutions Colurbia is less afflictT 
ed than others by professional constraints and can therefore produce- 
a proad well -integrated environc-ental progran^e. Michigan K<»dical 
does not achieve vet^^irach broad enviror:rental input. BerVeley, by 
the size, breadth and excellence of the institution, offers the stu- 
dents a good c^oice of environcental subject chatter. Rennes has in- 
jected a suprising ar^ount of environmental material into the r^edical 
profession^ and Michigan Engineering has produced a rather szrali but 
seecingly vcr-y effective unit of ecolog>' for, engineers. Apart fron 
these exanp4<js of initial training it is clear that there is a tias- 

• sive retraining prograrrre needed and a number of University extradural 
departments are beginning to operate irt this field. Possible area^ 
for further discussion include how to outwit, infiltrate or overthrow 
professional ^constraints where thes§ arc both constrictive Wnd conser- 
vative and how to achieve some onvironrental breadth without diluting 
professional des^th^the Jack-of-all-rrades-and-caster-of-one) • 

TEACHIK3 METHODS, MEDIA AND MATERIALS * 

It IS only necessary to loii; for ways in which the environmental 
aspects of professional education differ from the generality of uni- 
• ersity cducat^^on. Lectures, scminars.ancf laboratory classes are ge-^ 
. neral ; so is the use of slides, tape, CCtV, fi'fLn; etc. Student pro- 
gress IS monitored by various sorts- of tests,^ essays, etc. Other as- 
peo^s of teaching methods and materials, such as the of self-" 
study units, student access to computers, the extensive iise of photo- 
copie-d scientific papers , etc . ,arc less universal but they Are not a 
special feature of professional training. 

♦ The breadth of subject natter in professional education creates 
problTOs of integration and intcrdisciplinarity . Integration!^ adFu*-^- 
p^rtiv *^roufh discussion between the various lecturers involved, 
partly by the student hi5^sclf especially if he is k <^raduate or final 

• year undergraduate and partly through the case-study, problem-solving 
approach. ThiS latter is probably* tfie most impoi>tant and distinctive 
feature of environmental professional education. The c^^e or problem 
r-sudied iiiay b<?k inagxnary (as so:y times in the games approach) but is 
rore often n»al. It nay be an aifaly^is of past events, sometimes 
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sosethin^ drawn froa the professional experience of orfe of the lee- 
tu'rerii. &ut altttrnatively it laay concern some current live issue in " 
the local coz::iunity in which case the student Solution, if well super- 
vised, nay itself.te of value to the cormunity or day fora the basis 
for a n^re tixtended research prbject. A 'project in which the ^udents 
play a real and icportarft-i^^e gives great encouragenent to then, 
^na>:ing then active partners^r^ their university and breaking down the 
ttiachery taught barrier. 

There feers little doubt in general that focusing down on real- 
liic proMers as teaching- ratter ial Is ^nef icial ili providing notiva- 
tion for i-tudenti, c^^cnunity involvement for the university and the - 
opportunity to integrate interdisciplinary approaches and for th^ 
stud^r.ts :o learn ctbout te^wor*;. There is a danger in narrowing dowJl 
on to-^ cpccific d problea.dnd it is important that it be set in a r ^ 
brosd^r, ofref. global, context. Ofter, too all the students are train- 
irg -for the sace profession, so the full breadth of teasi work is not' 
realised. It ^5 not so easy to ^et up at student and faculty level 
a planning teaz: involving planners^ architects, engineers, sociolo- 
gists, tconoaists, ecologists, etc. The problen based approach allows' 
the university to tring local i^anagers, politicians and civil sebvants 
into the discussfon. Several of the case-studies mention tj>e systen^ 
approach (see also page 128) an:^ the use of computer sijsulations . 
Michigan Engineering suggests that the ideal group^ night include four 
students and two faculty aad night Deet once- a week* 

Since cost professional training already involves real world 
proved: work <Jf sone sort, the is^.portant thing is to ensure that the 
project work carried out does deal adequately with broad environaen- 
tal aspects. Thi^ is generally so in the cas^e-studies under review 
but ds not n-icc3Surily true of DOst "professional training. 



THt KESHIAFCH BASE 

\ 

All university lecturers, traditionally and soaetiaes contrac- * 
tually, engage 'in research, often individually or with a smalL tean 
of graduates and often in a specfalise^d field. Publications ensue and * 
arc regarded 3s an (oven tjie) in^^ortant criterion for prorxition. 

It is difficult to envisage a successful progrannie of .environ- 
nental education at universiTy level with no research base". That is * 
not -to say tAat all lectwcas inist research any nore than all resear- 
^ chers T:iust lecture. The special features of the environnental/profes- 
sional subject area are the <Jeed for teanwork and the relationship ' 
between research and consultancy.' 

Enviroftncntal problens raaify ^tensively antf nany of thcla r'e- 
•quire a pluridisciplinary, perhaps an interdisciplii>ary, teaa to ' . 

• . ' { 
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tackle thea» Difficulties in achieving t^is arise from individual at- 
titudes (at-feapts to protect and reinforce on<te own disciplines, 
lack of interdisciplinary training aaong lecturing staff), institu- 
tional organ isdi^ ion (acadenicalJ.^ and physically separated depart- 
nents) and the blinkered attitude of some funding organisations. The 
scienti.fxc general gap ensures that there are ro senior environmental 
scientists as such. Gradually the nev generatior> of intercUsciplinary 
er^v a.^onIIleri^al scientists ^id environmentally oriented professionals 
will replace the existing lecturing staff and the existing research 
grant connittees and two of the constraints will be lifted. Instixu- 
tional org^anisation is difficult but not impossible to reform in exist- 
ing institutions. More progress can be made in newer institutions. 

In Michigan Engineering a number of th? gt^up projects have 
developed I'n doctoral thesis' topic^ or fu-lly fledged research effort^ 
supported by the National Science Foundation. At Columbia the^re are ^ 
two highly specific research laboratories mentioned in the case study> 
the Trace Ketalsr Research Laboratory and tJj^ Community Noise Research 
Laboratory, and certainly rcsearcll with such cl-early defined aims is 
easier to organise, staff and support. The i;fterde^erfdence of rcj^earch 
and teaching need not be very high in such a case. The pr^^blen is to 
create the broader piuri-disciprinary research programmes that envi- 
roniry&ntal sciences would seem to require. 

*0n the second pointy research and consultancy, it is clear that 
there is a complete gradat ion from p^Jre research through applied re- 
search to consultancy. Precise definitions are difficult but most 
people recognise the extreme situations. There is a time diff<Jrence 
also in the sense that, a good- deal of research is based o.n a^iticipa- 
ting the consultancy prsj>blems of the futur« and laying the scientific 
basis for their so^utior*. An individual lecturer, allocating his time 
between research and consultancy, may be pulled both ways. Research 
j^a> lead to puMicat ipn^ -^nd thus promotion whereas consultancy nay 
lead to extra none/ nfi5«/ Senior staff, with no further need .for ^pro- 
motion, may take on^too iuch consultancy to the detripent of t^eir 
university teaching and administration duties, and this is a particu- 
lar hazard among professionals.^ However, consultancy, as suggested 
above, can provide material for gi*oap projects. It is common in the 
U.S. system for students to be working part-time as research, assist* 
ants to earn money to pursue their course of studies so that they 
gain Research orientation indirectly in this way. The feedback from 
either research or consQltancy into teaching, is difficult to deter- 
nu^^lfJTBritai^ the importance of research "for teaching certainly has 
sacred cOw status but in the U,S, it seams to be recognised, more 
real iStically , .that some faculty, members do mainly research and some 
do/mainiy teaching. • / 

. ■ . ■ : . 
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The Rothschild Report in Britain has recoauaended ahat scientific 
research should be organised to a much greater extent on the^ customer 
contractor basis. Consultancy, of course, is so oi;gar^ised anj^way but 
it 3iay ar'trdct funding which can be used to helj> research or teaching 
^(e.g.. in Britaiii tfh ^^terrt^lly funded research fellow is usually per- 
•mitttrd or encouraged to do up to six hours a veek of .-t etching ) . 

d ^ ' . ^ 

^ CONTirrJING AND RECURRENT EDUCATlpN 

• # • 

Incre^isingly prc»f e^siondls require some element of continuing 
education to keep up to date with changing techn6Jogy and changing 
social and env.M^onr.ental conditions. It is clear that this continuing 
education z^ouli contain a good element of the ne^ environmental aware- 
li^^s Uov.l.-:>:^\ Equally teachers or lecturers in/environmental 
topics --ill need refresher courses from time to time. 

^ ' . " 

CONCLUSIONS ^ 

The gro-Jt> discussion on this topic is reported' elsewhere in this 
volume (p. 30 ). However, thi% fina-H section seek^ 'to -relate these 
group '^^cv.sionr; • to the oase studies and the present analysis by iden- 
tifying area? of general agreement and areas requiring more discussion 
There was general agreement that professionals because of theii; ^ 
advisory and' execut ive responsibilities, are a particularly important 
target for environmental education. This education '-might occur at a. 
numbei' of levels ; all professionals would require.some general envi- 
ronmental orientation and knowledge of environmental problems. Thos'e 
' whose activities had direct relevance for the envii^onment (which is 
txrue of po3t professionals) should have a relatively deep understand- ' 
ir,- of ,rh^. 'environmental impact 'of their own profession and how their 
profi?ssional expertise: can be ^:isei to minimise undesirable ^fects. 
Finally ^me professionals would be very directly involved in envi- 
ronmental con:trol and might be tenr^ed Environmental Engineers they 
would obviously need a fuller understanding of the environmental ^y^ 
terns they were de^ij^ng with. 

There was also general agreement that the most effective method 
of imparting trul^ interdisciplinary environmental education was by 
the pi'oblem oriented real-life case study referred to above. More 
infortpation is needed about^ implementation , examples of sucessful and 
•unsuccessful case studies, etc. 

Recurrent education was one theme of discussion during the 
Conference (1). Its vitar importance was recognised partly because 
2E^ss^ionals already in practice need to catch up on their 

K ; •^t^"^^^"? Education in Environmental Science and Management" 
by J. Bossanyi (CERI/HE/CP/7M . 10). See Annex J. ageiaenr 
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ejivironcental'etfucatiofv 'dtt also because initial education and expe- » 
rience on the job will never again be enough to last a professional 
through his career • Again the concept is relatively new and mucft 
more infonjiation is needed on ^techniques » 

There was les^ consensus about the aptiiJal ma1?fe-up of the teach- 
mg team* Its 'svembers can include j: ^ 

a) full-time academics. With pr without a professional qualifi- 
cation, often carrying out applied research or consultancy ; 

b) part-time academics, perhaps carrying out a large consultancy 
work : \ ' ' 

c) full-time active prof^ssioi^ls, either discussing their work 
on the ground or coming into the (Jniversity to giv^ an occa- 
sional lecture or seminar. 

An active team leader is needed to prc^^are a coherent inter- 
disciplinary programme, to co-ordinate everyone insrolved ir the teach- 
ing, to encourage' consistent terminology an<i units. The commitment 
of time, effort and administrative back-ap needed for this co-ordina- 
tion must not be overlooked. ^ r/ ^ 

Finally, international co-operation was generally commended but 

it proved more difficult; to define what forms it should take. Inter- 
im ♦ 

^national organisations Vitlr clear environmental responsibilities' 
(e.g. YAO, who, who, UNCSC0». UNEP, SCOPE) are already .achieving it. 
The present conference was, the result of an initiati\;e by another 
Int^rnat iona^l brgani&atiof* XOECt) with broader re&por*&iUilitie€., in- 
cluding educational e^nd environmental ones • Sharing of ideas and 
information, interchange of personnel and tJie organisation of confer- 
ences and training courses 4re Usually wholly beneficial providing' 
the time and money commitment is not excessive. 
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Chapter 1 ^ 

PRINCIPLES FUNDAHENTAU TO THe' INSTITOTION OF ENVIRONMENTAL 

RESEARCH AND PROPOSALS FOR ITS' ORGANISATION 
• • • • , 

V. Labeyrie, Direct<3r of the Centre d* Etudes Superieures* 
de 1* Amenage'ment , University of Tours, France 



1. Ecology is the study of the economics of nature (Meckel). ^ ^ • 

The ecological approach calls for the* study of ecosystems,^i,e* spar- ^ 
t^tial entities, as tunctional systems. 



Cohesion in eaqh ecosystem is provided by the stability 'of its int'ern- 
al bonds. • • ' 'i * 

Each *spatial entity comprises the four compautmerrts of the ipcosphere : 
lithosphejsfi^^^^hydr atnosjihere and biosphere .c 

Exchanges of energy and material take- place at t^^ int'er faces oZ. the 
four compartments in accordance with. their physical characteristic's. 

Eyery ecosystem is an open system, exchanging material and energy 
with neighbouring ecosystems, particularly through the most mobile 
compartments. 

/ 

The ecosjjhere itself is an opeh energy system. ' 

*2. The circulation of energy and material within an ecosystem calls 
for the study of relations+iips between compartments at their inter- 
faces . 

No ecological study can be limitfed to one particular compartment of 
4n ecosystem or of the ecosphere. Any<fccological study extends beyond 
r^esearch into processes specific to Some giv^n compar^tment . 

Ecology can be consideied no more a branch of biology than of geology. 

The* techniques of ecology are e^dopted from its disciplines that have 
,foP long been dealing with prgaesses in each compartment , suitable 
mgj^ods irust be wor'ked ftut ^or studying exchanges at the interfaces. 

Any ecological study- must therefore be multidisciplinary J 

In -^Qjlogiciii laboratories, research workups with different back- 
grounds cooperate on some*, problem relating to the operation of a. 
giyen ecosystem. , 

* .135 ' ' - ' f 
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3. The input of energy ^into Jfte •cosphere varies periodically as deter- 
^ nined by the earth's notion. * 

The anpunt of energy received varies in tine and sptfce according to 
the geographical situation of the^ecosysteas. 

At the sane latitude, l&cal differences in clinate 'occur, depending 
on the physical characteristics of the various conpartnents and the 
heterogeneity of the earth's surfacfe. 

The chenical energy converted from li^ in the F^«t«^mthesis process 
^ IS stored, thus resulting in continuous activity of the biosphere. / 
. An ecosysten*^eathes energy balance when all the accunulated chenical* 
energy is utilised by the action of living organism^ The processes- ' 
of respiritio.and photosj^thesis in the ecoSysten Ire then in.equlli- 
briun and the Oj and CO^ balances are zero. 

In an ecosystem «ith an energy iribalance, particularly when not all 
rhe ecological slots are filled, respiration nay be less than pi6xo- 
' synthesis ; this leads to an accunulation of organic natter. 
The activity of living organi§ns E^st natch the peri<idicity of ener- 
gy. Since energy depends on latitude, any change in latitude produces' 
a nisaatch and.^eads to, selection. 
• • « » 

The interactions between the earth's morphology and the physical/^a- 
racteristics of conpartnents produce deviations fron the theoretical 
values of jnany periodic physica"* "paranete^s. 

The lithosphere's o-.-n activity, variations in the energy inflow, in- 
ter^lc^ions between these factors and the circulation of naterial in 
?JS5 different conpartnents oan lead to disastrous events which are 
.-roapletely aperiodic. Any n^w 6le=ent introduced into an ecosystea 
tan -act as'a calaaitoUs factor. 

% Possibilities- of selection are linited by any departure froa theore- 
tical periodic values. Survival is Dade possible only by the variety 

^ of individual responses and the diversity of possible responses within 
populations Qf e,ach type of orgariisn. 

Selection in a given ecosystea is both controlled and variable. 
The larger a population and the richer. its genetic aaJce-up the greater 
th*. possibilities f6r phcnojtype divetsif ication and the higher the 
probability of survival-. 

Ko selection process cm be oriented by phenoaieni of a calaaitous 
nature which upset the population of organisns and disrupt the quali- 
tative and quantitative evolution of the populations . 

All ccosystens. ^re evolutive, and none are stationary. Every ecosystea 
is the product of on-going evolution. 
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It is inpossible to preserx'e nature unchanged, and the objective of 
nature protection cannot be to aaintaia'a status quo. 

Hunan activities should be £>vganised in such a way that evolution C4n 
continue without any loss by ecosys'tj^ of biological capital and of 
generic capital by populations. 

The stjdy of the evolution of the populations in each ecosysten calls 
for deteraination of their biological *and genetic capital. 

Any sinplif ication of an ecosysten implies that both these forns of 
capital be depleted. 

1^ It is essential to rsaintain reserves of biological and genetic capital 
- This can be done onl^ in ecological conditions corresponding to each 
type of ecosysten, 

-jOnly by siirulating the operation of ecosystems can the evolution of 
• these capitals be stud'ied expericentally*, I 

N 

Since the ecospher^ and ecosystems areNOpen energy systeas, tthe 
periodic introduction of energ> prevents entropy a^d allows the'^ys- 
t^as to operate permanent Xy, - ' ' 

The energy balance of each of these systeas depends on the ratio 
between the usable incident energy and the degraded ener£ty released. 

Any alteration in this ratio changes energy ba^i^nce. 

The release of potential eacjjrgy contributes to t^iis change. 

The continuous nature of huaan activities re<jQires that the energy 
balance of the ecosphcre be respected. The tapping and use of fr*fe 
energy aake such continuous 'activity possible without reducing*the 
aaount of usable energy. 

The huaan economy ^ould be redirected towards the use of sources of 
free ener^» in the ecospHcre rather than sources of potential enifergy. 

Research should 4eal with r.ethods of using the different forss of 
free energy, 

* 

All parts of the world possess sources of free energy in one fora or 
another. r>eveloprent of the different usable sources is one prerequi- 
site for balanced dcvelojyaent in the different countries and their 

economic sanation. • 

i 

"S* The organic aolecules of ^ssil fuels origin-^tc from a process of 
synthesis' during which there was an input of energy ; they at^c the 
raw materials which enable rorc complex synthesis to ta5:e place. 

Materials circulate bctxeen the co!5partiiicnts of each ecosystea and 
between ecosystems. 41tt>ough displaced, the materials are npt con- 
. suD^d. Katcnials arc inexhaustible ; only organic natter can be d-e* 
graded and rrast be renewed.. 

•• • ■• - • • 
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Apart fron aranion and thDriun, raw materials are not exhausted. Dis- 
placeaent takes place, fron ecosysiea to ecosysten, whether or not a 
change of conpartcent occurs* Urban developnent increases the dis- 
piacenent . 

Wr.en t^e hucan econoay A based on the production of goods enabling 
^apltal to be Invested ^ neans of production, then the industrial 
cater ials circuit is broken. 

Af'ter processing and \i$e>t raw naterials are converted into wastes. 

. . > 

The 4.ndastr-i.al process transfers aatten fron the raw naterials conpart- 

aen^ to the wastes coripartcent . i • * 

Th.is one-way traffic, ty breaking tbe circuit in which nateriaj.s are 
circulated contradicts the permanent nature of econonic activity. 
Femar.ence ceans reinserting goods into the produjction process after 
*he> have b.een used. It is independent of growth rate. Zero growth is 
5 fals^: ecological problem.. ^ * * 

The one-way traffic situation is nade worse by the technical obso- 
lescence of goods and production facilities. It is artificially. ag- 
gravated r> the obsolescence deliberately built into^goods which is . 
linked to the redaction, in the production process, of the relative 
nagnitude of variable capital generating capital gains. 

If artificial obsolescence is eliminated, hunan labour can be freed 

for other purposes and the energy used to provide society with a 

givto servoce can be r^uced, - . - _ _ _ 

recycling goods Into the production process ^after use calls for re- 
d'istril;Autior. of the laanpowej now concentrated upstrean of the goods^^ 
This reV^iires that the neans of production and the goods be so ^3e- 
ri^7>^3d they can bt re- introduced after use into the production 
process. ^ • 

T^.e training of engineers should be revised in the light ^f this dou- 
ble reqx^ir^er.t , i.e. later recycling and longer useful life, without 
reducing the service given by plant and products.. ^ 

The cconoalc obstacles standing in the way -of these ecological ysjuire- 
rcnt_s should te rctooved,. Any» econonic systea will henceforth be 
assessed in terras of its capacity to achieve these objectives, 

6. Kar. has gradually colonised all ecosy^tens* No natural ecosystca. 
is safe fron nan's intri^ion* As a result of the introduction of DDT 
and radioactive strontiun into the aj:cos*phcr<E conpartnent, all eco- 
systens are contaminated. 

"The scientific and technological revolution has increas.ed jaan*s 
capAcix^ for intervention and has shown how inadequate ^is Qcfhods 
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The consequences of hunan activity are spread through tice and space. 
Any' action in teras of, sectoral and short-terc objectives conflicts 
with the econonics of nature- ^ • ^ 

The sectoral and short -tern pattern o'f econoaic activities stems fron 
the production ratios which were develoj^ed during the industrial revo- 
lution. As a result, cen have been trained according to a ^e'ctoral 
bias in order that industrial processes night be controlled with no 
regard for their ecological background. ^ 

An essential part of any solution to the environmental crisis is ta 
renounce an economic system ultiiiately designed for sectoral ihort- 
tem profits. A change ir. growth rate cannot obviate this necessity. 

If the crisis is to be resolved,- t^ere is no al*Tfrriative but to r«fom 
training systens desigr.ed with these objectives in rind. 

Research ^hould be intensified ir. order that the ecological conse- 
quences of productior processes .can be ascertained ard th^ content 
and forr of university courses so designed that iren can be ti^ined* 
to gi5asp the^^jiatjpe a"nd/extent of these probXens.' 

7. Each population is "a link in the chain of energy and c^terials. 
flowing in an ecosystcn. There is no such thing as an* isolated popu--' 
lation. 

The dynamics of a p-^pjlation depends on the dynamics cf the systen. * 
The interactions between trophic chains tend to^ darrp f luctua'tions in 
populations. 

The nore ccapl^x an ecosystem, the rore varied the slots and the 
rK>re liaitcd any quantitative changes in population. 

The core simplified an ecosystem, ^ the rarer the stabilising factors 
and the great ^^r explosions or regressions of populations ^ecor;e« In 
sL"aplifying ecosystems restricting then to those species that are . 
useful to hini nan substantially increases their fragility. He nust 
act deliberately in order to r^intain the level of useful populations* 

This law of ecosystens applies to hunan activities.. The nore varied^ 
the industrial oonpl^x of a country or region, the less ^c^sitive it 
is to Darket f luctuatioTis or to technological upheavals. 

8« In the course of tire, pan has transfomed the vast rsajority of 
ecosystens. Fclationr-hlps between nan and nature have taken vn various 
aspects according to how the different cultures of nankmd have evol- 
ved . 

It ?s iapossiblr: to alter nan's intervention in these different ceo* 
systens without taking historical p^attcrns into account. 
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Any change ±n the hunan econoay nust be cacje in the light of require- 
Donts of th»; r.^dtural econony ar^ of the relationships between in^n 
' and nature which exist dn e given ecosystea. 

Kar^agers of the hocan econozii' should Ve taught, the natural laws govem- 
ir^ tr.t operation of ecosystess and trained in th'e hunan sciences 
which deternine tyc«s of relationships between cen as well as between 
san a^^d nature. *^ \ 

Tr.ese relationships are evolutive in character. By studying the evo- 
lutlor. of the .rter^ctions between society, science. and nature, the 
ideological .aspects of the environcental crisis can then be analysed*^ 

It r.c Icr.ger possible to separate the econonics of hunan activities 
f^ro'^ the ec comes of nature. Any change introduced neans inserting 
TT.e hucar. eccr.0T> into the natural ecohony. The systen of training 
ecaroTlsts to ieal w^th econoi^ic activities while neglecting natural 
econoTiics' should be replaced. 

9. The division of husan labour has led to the formation of towns,* 
ar.J th^$ ^ac Leer rade poss-i^ble by developing neans of coc:nunication» * 

C-rowing urfcanisat i6r. geopardizes the circulation of materials by de- 
priving certain ecosysteas of' essential elements and by stifling 
others by ^ans of these sare elecerrts^. 

Ac a re:**ir zi the d^Vtlopnciit of ceans of corjzuni cation, the appeax*- 
2^':^, :f less ponderous n^terials, the diversification of energy 
sources and the reduced dep^r»dence**on conventional energy sources 
ar.d traditional ic^aterials, a balanced redistribution of huaan aftiv-. 
ir spav^'*? car. 

!<ek T^:ars of coirrun ^ cat j.on can contribi^e to limiting nan's novenents. 

Mac ca#j t-^if.^n distributing his activities in the light of ecological 
constraint? and his ^eed for fulfillnenti 

io5»7. plar»ning and icvt}.op:iec*t activities should be regarded no longer- 
ir. teras of a narrow, outnO'ded econonic ra.tionale but in^the light 
of ecological constiraints and nan's needs. 

Iv. The speedier gro^^th of Kr^ow ledge and technology means tlJat struc- 
tures will have to be rrtorc adaptable. 

All developrent activities nust be planned so as to less jeopardise 
the future. They must be functional but capable of alteration. 

All civil engineer ^'»g worVs*. should be designed in the light of^thcir 
speedier technological obsolescence, so a^ to less jeopardise any 
later alterations and re-use. 

It as therefore necessary that the whole strategy of civil engineering 
be revised. 
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Legal and adninistrat ive structures reflect a given stage "Jn the evo- 
lution of society. The greater speed of scientific and technological 
revolution is changing living conditions. 

As knowledge and technology expand, and 'as the technical and practi- 
cal j^evolution proceeds, legal and'adninistrative ^^ructures rapidly 
iapose constraints and hinder the developr^ent of society. 

In their present, precise state, they r:ust i:^creasingly often be . 
changed. At the sace tice, the norns governing relationships between 
nan and natu^ rapidly become outdated.^ ^ 

If legislation is not continually to , fall behind events, detailed 
legal and adninistrat ive relationships cannot be established. Legis- 
lation shoald increasingly become a fnaceworK for general principles^ 
so that flexible application' can take place as. society develops. 

11. The expansion of knowledge pushes back The boundaries of under- 
standing in increasingly varied fields and leads to the intecdependence 
of areas of knowledge.* 

Research cannot be* channelled solely into sectors wheire sore technolo- 
gical advantage can be foreseen. The increased interdependence of 
disciplines instead requires that knowledge as a whole be developed, 
since sone neglected sector increasingly threatens to jeopardise the 
whole. ■ ^ 

All Jhunan act ivi ties, ejus t fit intc? open^y^tena rafiging.. froa tha 

ecosphere to indiv.idaal organises thenselves. It is no longer possible, 
to disregard the position of any of these systems, whether for pur- 
poses of study or action. The stud>' of^coaplex systcas is becoming a ^ 
djecisive factor. 

The aia of training should be to produce specialists capable of 5tudy - 
ing one particular aspect in depth as well as general ists capable of 
studying the operati<5n of a particular oyster. 

Any specialists perceived as a generalist by son:^one stadyi-ng a more • 
linited process^ and any generalist is perceived as a specialist by. 
someone studying a syster. of a Ai^.^-^r order. 

Techndlogies are b^con^ing obsolete at an increasing rate. It is in- 
possible^ to teach :*echniqucs that will endure throughout professional 
life. 

It i^5 'fc-econing essential to learn how to learn. Education can no 
longer be linited to t^ pre-prof essional phase of life. • ^ 

The objective of train iii^ should be to acquire. an understanding of 
principles and ncthods rather than to learn specific techniques 
which 4re inncdiatcly out of date, Montaigne's goal of "a well-trained 
brain rather "than a well -filled -brain" is rore than ever desirable. 



Yoarig p<;ofle cirt ^r.crtas j.'tgl^ co^verc^dr.t w*th phenomena which previous 
generdtior.s Kf^i* riv>thing atout . Th« hierarchy of age rvo longer corres- 
por»d& to tr.e f.ier^rcf.y of knowledge. Personal experience acquired with 
ag<; .vp longer the ?rise i^Ource ol' understand I ng« Inpar,ted social 
awareness is tecorir.g Increasingly is-pcrtant. 

Youtr. Thas ircreasKg^^y rejects any authority or hierarchy based 
exclusively or. age* Lacking cpportuniiies to renev, their knowledge, 
tr.e coldest ger.crdt-or.s ^ar* no longer Keep up with social change ; they 
art left ter.«nd a*^r.g to circ^nstcinces tfiey are ur»able to* understand . 

ft ir t^JS a social as well as an ecortocic necessity to enable nan to 
rcadfvio*: to ^ ircx" stances by ccVit inuously updating his knowledge* 

Tr.t t.r^ts:.! of vv'er> ddait should be so organised that he canNSpend 
ar. incrc*asing proportion cf tine adding to his knowledge. » 

Th«; Xechr.ologicdl upheav'als which are transforrang entire sectors of 
tr»t Cvono:!^, Call tor 3<il£ tar^t lal occupational changes, which are fea- 
j.itl*; onl> .f t>e V.'-.o-.ledge *f dll coTKerned is as wide as possible* 

i.*". The er.vir/nrental cra.sii, which pajpallels the scientific revolu- ^ 
tion, is affecting all areas of husian activity. 

It isv therefore jr.thin>-dblc that environmental research facilities 
should restrict their ac<tivities tq sone specific field* The orienta- 
tior. of ail Current research should be revised so tihat the probleas 
of tht changing ecosphere and san-rade ecosystens can be dealt with* 

Ko exhaustive list* of the sectors affected can be drawn up* Every. one" 
should be ^evie^edt, «'ith 'due regard for their various coaponents, 
which ^ust all be Known if soz:e given s^stea is to be understood. 

Stressing the need to develop research^ with t#e environnient m nind 
in no way -eans that a new discipline cust be set up* What is needed 
is to re-exar;ine strategies which have been 'adopted for ex^nding 
knowledge ancl proroting huiian action. 

T^ic accu!2ulat«^^d l,5tg^ In Krow*iedf,c regarding the growth of complex 
systems, partivularl> the ecosphere and natural nan-nade ecosystens 
calls for a strengthening of jaan*s research potential; not a paus^ 
in such efforts. 

iince ecological probici\s ar^ linked -to natuz^l constraints ^dependent 
on the operation of ecosystens, i;esearch should deal with systems 
regardless of national boundaries. Scientific cooperation is a sine 
qua non . , i' ' / 

As the strategy for action m nan-tr^ade ecofvstcms rust take history ^ 

into consideration, it should be based on research into both the 

natural and hunan sciences. Strategies cannot be transposed froa one 
D.;in-aadc ecosysCe^n to another. . . 
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Ar.y research concerning the ecosphere and ecosystems calls for inter- 
national co-ordination to dtftemine what is cosaon and linked to na- 
- txiral laws, and what is contingent and linked to the social and eco- 
nosiic developrient of sone given society. 

The nagnitade of the scientific effort that needs urgently to be under- 
taken is such that any wastage of nen and resources aust be eliminated. 
It is essential that the nen and resources still engaged in developing 
the means of destruction be channelled in other direct ions • 
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7HS SPECIAL CHARACTER OF ENVIRONMENTAL RESEARCH 
AND PROPOSALS FOR ITS ORGAtJISATION 

J.M. Abillon," Departnent of Environiaent , 
University of Paris VII, France 



* POSITION OF THE PROBLEM 

A. The Environnental Crisis 

The environnental crisis nust be blaned on the affluent societies^ 
whose* present ills are much like those of *j^eople who have eaten too 
auch. This would not be so bad (obesity can be cured by^trict dieting) 
were It not for the fact that people who do not eat enough also suffer. 

It taay safely be clained that the currently unbalanced 'state of 
the universe - pollution, the destruction of biosystens, the population 
explosion and the i<icr^asing lag of the underdeveloj>ed countries- is _ 
a jlrect or an indirect consequence of the growing demand for and 
squandering of world resources. 

The reason for this denand and wastefulness is the poor use made . 
of the advances resulting from the scientific and technical revolu- 
tion, which have vastly added to all or ^at least part of humanity's " 
capjacity for action- .On th^s score, J. Piatt (1) estiJiaates as f611ows : 
"During "^he^ last century we multiplied our conaunjicatioi^ speed*by a 
factor of the order of 10^, our travelling speed by 10^, our recording 
speed Ly 10^, our energy resources by lu^ and our ^ire power by lO^..,** 

Energy has therefore bee** and is still being used in steadily 
increasing quantities! In the linited States, .this inc^j^se yearly 
amounted to 2.B p*r cent from 19t*? to 1965,, but rose to 5 per cent 
from 19^5 to 1969. Between 1905 and 1938, pore netals^ere used than . 
d ever l^een before thi& period. According to H» Brown (2), the 
ited States economy requires that 25 tons of material fee extracted 
er cap.xta each year. , • ^ 

According to the systems dynamics group at M.I.T. (3), by assufh- 
ing a rate of use stabilised at present values (while the population 
is growing exponentially and average individual consumption increases 
annually), bast?d on resources five times 'greater than known 
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reserves aluminium rtsources will be exhausted in SS year^, copper 
in »»8 years, lead ip mercury in 41, petroleum in 50, etc. 

This, of course, applies to non-renewable resources .VThero renew- 
able resources are concerned during the past year costs have risen 
at a staggering rate. According to a* recent OECD study (U) of price 
trends on international ijarkets, wheat prices have trebled, maize 
doubled, 3oya doubled ot trebled, cotton 'doubled and wool increased 
nearly fourfold betvJeen 1972 and the end of 1973. Part of the process 
can be accounted for by the fact that "... stocks - especially stocks 
of wheat and soya beans*- declined progressively. The decline was 
even moV^ pronounced in relation to world trade. Thus almost without 
realising it, the world tpoved into a situation of insecurity regard- 
ing supplies, at the mercy of unforeseen contingencies like those 
which were to occur in 1972/73" (such as the poor grAin harvests in 
tire USSR and China, and the substantial drop in Peruvian fisHm^al 
production). " 

A natura*! corollary of the greater use Of energy needed to pro- ^ 
cess resources is heavier pollution. Tl.#* Meadows report (5) thus 
points oat : "The process of economic development is in effect the 
process oT utilizing more energy to increase the productivity and 
efficiency of human labour. In fact, one of the best indications of 
the wealth of ^a *human^ p>opulation is the amount of energy it consumes 
per person. Per capita energy (ionsumptioa in the world is increasing 
at a rate of 1,3 per cent per. year,* which' means 4i total increase, 
including popul^tioh' growth, of 3.^ per <^ent per year. 
* At present, about 97 ^er cent of mankind's industrial energy * 

production oomes from fossil fuels (coal, oil^^j^h natj^^j^ gas) . When * 
these fuels are burped, they release, among other d^bstances, carbon 
dioxide (CO ') into the atmosphere. (Xirrently a'fbut;20 billion ton^ % ' 
of CO^ are being reltTased from fossil feel qonSSSrs'tion jjach year... . 
The. measured amount of CO^ in the atmosphere is increasing exponen- 
tially, apparently at a rate of about 0.2 per cent* j>er y^^<. ^Only % 
about one half of t^e CO^ released from burning fossil fuels has ac- 
tually appeared in the atmosphere - the other half has apparently 
been absorbed, mainly by the' surf^e water of the oceans." 

Even though the effects of such ihigher percentages of 00^ in the 
atmosphere have *yet to be more closely investigated, they already 
seem rather alarciing. Thic is because oui; planet is an open thenro- 
dynanic systen and Constantly receives energy from the sun*which is 
dissipated into space. The temperature of the earth's surface results 
from the energy balance between incident solar radiation and the 
infra-red rays which are emitted. Any change of relationship between 
dissipated radiation and incident rays .directly affects climatic 
conditions. 
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It SO happens that the CO^ in the air and thf cloud ^cover in the 
lower troposphere add to the "earth effect",, by ymiting the dissipa- 
tion of infra-red rays. Hence the* atmosphere tends to become warmer. 
E. Fedorov/ thus estimates that a 1 or 2 per cent rise in -surface tem- 
perature T:an have considerable climatic effects and cause the polar 
ice to melt. 

Economic activity moreover dissipat;es heat by releasing energy 
which has played no part in the energy balance of the ecosphere. 
Again, according to E. redO>rov*s calculations, energy released by 
human activity amounts to some 0.01 or 0.02 per oent x>f incident 
So3^r energy. At the present rate of increase^ in 50 or 60 years, the 
figure weald 5e 1 to 2 per cent.. P. F. Chapman (6) spts the threshold 
beyond ^hichCthe ecosphere 's energy balance would be destroyed at 5' 
per cent, a limit which in the Los Angeles area already extends. ^ver 
10^ hectares. In the opinion of S.M. Greenfield (7), by the year 20(J0. 
thi5 thneshold will have been exceeded in the eastern United .States 
over a 90 X 10 ha area. On the strength of these data several docu- 
ments, including the Meadows report, set an energy li^mit to tl^e growth 
of human activities. * » * * . - 

"Nuclear energy**, put forward as a cure for all the difficulties 
stemming from the. increased cost of oil, does not solve the problem .* 
of heat dissipation and "will produce yet another kind of poUutant 
radioactive wastes. Since nuclear power now provides only aa insig- 
nificant fraction of the energy used by man, the possible en\^iron-j 
mental , impact of the >^s.tes released by nuclear reactors can only 
be ^surmised" (3). We omit any reference to the , effects on the human . 
body^f continued exposure to sm^ll doses of radioacti-vity, which 
have only begun to be studied. 

For the record we may point to all other forms of pollution, 
amply described in the press. Yet these are but d foretaste of what 
the imsioderate use of resources can lead- to. 

In the capitalistic system, the object of which is to genera^te • 
profits by producing goods, materials use'd are- transferred from the 
natural-resource com^partment to the waste compartment. By following 
such a strategy sources are depleted while the earth inevitably. ^ 
becomes choked up with wastes. 

The threatened exhaustion of major land sources is the reason 
which origi^i^ily prompted a continued effort to improve the mining . 
of scattered deposits, make use of the ocean bed op concentrate the 
salts dissolved in seawater. Regardless 9f any advances achieved, 
these can but postpone the final day of reckoning if the principle 
of the ecoJIonic process is still to consist. in transferring assets 
from the resources t*o the waste compartment, 
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As fixed assets iftcrease, profits decrease with improvements in J 
• technology, with the result that a quicker rate of turnover is system- 
atically sought by renewing goods at a faster pace. Hence the common 
practice is to reduce their u^e value by decreasing durability. Goods 
are purposely designed to* last the shortest possible time. The mass 
media help 'to shape public opinion in causing fashions to change, thus ^ 
promoting the rejection of. good^ which still have some use left in 
them. As early as 1822, Fourier (8) denounced the "system bent on 
bringing about the industrial ^iisruption caused by changing fashions 
and on manufacturing shoddy fabrics and furnishings in order to doub'le 
consumption and enable merchants to cftake money at the expense of 
reai wealth". , . ' * • 

At the time an increasing s-hare of materials, including large 
' quantities of scarce goods, is used in arms production, which rapid-' 
ly become obsolete due to the ^>art' played by the sb^entif ic and 
technical revoX^ution in the arms race. This type of waste, though 
very substantial, cannot accurately be evaluated since no exact fi« 
gures are provided in official documents. 

Human activity not only entails transfers ^rom the resources 
compartment to the waste department ,*>ut consists in shifting any 
* materials which are e:c;tract4d, processed or used froa one area" to 
another. Waste is thuk geographically displace in relation to>e- 
sources. During the utilisatiori process materials are transferred from 
the lithosphere to the*hydrosi^here ar^ atmosphere, or from the hydro- 
sphere ^to the at^nosphere* Hence no mere geographical shift 6ccurs but 
an ecological transfer f roro one cojnpartmen't of the ecosphere to an- 
other. The scattering of materials into the hydrosphere is sibstantial, 
ahd even more rapid arrd VidestJ^ead in the atmosphere. In the space 
of a few weeks the strontium 90 released by a nuclear explosion can 
thus trav-el round^ the world, A pesticide such as DDT can remain in • 
tho ciir several years ahd contaminate any part of the globe. Th§ lead 
produced upon burning of premium motor spirit leaves sizable traces 
^n the polar cap. 

We mentioned that the Meadows report sets an- energy limit to 
the growth of human activity. But this limit exists oqly insofar as 
the energy used comes from a potential source, i.e. from an energy 
source built up through g'eo logical tiTae. If iyistead man makes use of 
free energy he does not change the balance and taps a souFCe which 
is constantly being renewed, since the ecosphere, as we have said, 
is an^open energy system. 

All living populations are thus links in the chain transferring 
the chemical energy obtained fro;n light energy by photosynthesis. 
Broadly speaking, the chemical energy of plants (priJnary producers) : 
* is used by primary consumer^ (herbivores), which become an energy 
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source for secondary consumers (carnivores). Decomposers thereupon 
burn up most of the energy contained in the dead tissues consumed, 
and therefore can only exceptionally serve as an enfergy source for 
further links in the chain. Some recycling is however possible, with 
extremely dense populations. Plan/6 to obtain proteins from bacterial 
culfures as food for mamma W CuiiJe under this heading. 

No animal population is hence able to live in isolation. Its . 
size depends on that of its energy source (the lower trophic level 
whicr* used) and on how many consumers and decomposers make use of 
it in turn as a trophic source. Each population is both food and 
fr^'.lci ji^ith the result that ho change in population level can occur 
without t>dldrice being restored owing to the influence of .the species 
with ^which it interacts. A certain stability of natural populations 
thereut-v^n ensue©, knowrj as biological balance. This essential concept 
has often teen ignored by "nature conservationists" who, in order to 
protect a t^rticular species, have eliminated its predators. Such an 
approacn trai led to a population explosion of the protected species, 
whose number© could no longer be kept down by predators, followed by 
a sudden drop through hunger or disease below the level the .popula- 
tion would have reached 'in a balanced system. 

Human pop-ulations managed to rid themselves of most of their 
own predators during the first few hundred years of their histoi^jr. ^ 
They have also recently become free of the decomposers (pathogens), 
which up to the last century still preyed upon them. H^ence such pop- 
ui^tivfts are an "ecological oul-de-sac" . This is because, wlvile they 
continue to depend on the availability of food resources, they are 
no longer kept within bounds by consumers and decomposers. They will 
neve^ be entirely freed from this constraint \itil man is able *to 
create living matter through artificial photosynthesis. ^ 

Biologically, the outcome may be a population explosion of the 
human species far in excess of the one we are now witnessing. The ^ 
reproductive behaviour of humans was hdv^ever codified at a tirare when 
mankind was subjected to huge c^-ological pressures from decomposers 
and warfare. In the countries now considered developed, Ifiost "religions 
and .laws necessarily favoured a high birthrate, and lacking such a 
policy populations v.oi4ld have disappeared. For sociological "reasons, 
however, these laws are no longer suited to the new era in the his- 
tory of such 'populations. In the so called underdeveloped countries, 
the pattern ,baS been very different'. The remarkable degree of demo- t 
graphic balance achieved by many of these populations was destroyed, . 
as will later be seen, by the largely di^inipting influence, whether ^ 
conscious or not, of colonial systems nor is the eradication of dis- 
ease among these groups the only factor responsible for the present 
population explosiojv. 
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The important fact to pote is that the human species ha^ usually 
adjusted And continues to adjust its reproductive habits to existing 
production means ai\d ratios. This adjustment is the result of a long 
evolutionary process and in some cases is ref lecte<J in extremely spec- 
ific sociological laws. "Before the • 'developed' countries intervened, 
the rural population in traditional African systems ha^reached a 
stage known in ecological terms as a 'climax' , with the control- sys- 
tems adapted to such communities, which were" relatively stable from 
a demographic standpoint. The consensus has nearly always be^n.that 
the lowe?* death rate achieved through the prevention of disease, 
iaclilding malaria, destroyed this balance. In such areas as the high- 
. lands of Angola, however, population growth was not the result of 
health assistance, but rather seems due to interference with the 
social systems promoting 'birth control 

Henc^f it is invariably difficult to ascribe the lower d^ath rate * 
to some specific action, as in Ceylon where malaria control'has beeil 
regarded as the decisive factor. Yet in areas free of malaria and 
where no steps had been taken, the decrease in the death rnte has been 
exactly the same. In most cases, therefore » the'system of population 
'control peculiar to extremely. rigid cultural groups may be said to 
have been tampered with* In many African cultures biyths used to be»» 
carefully controlled by marriage practices, abortion, initiat'ion rites» 
and other methods. This System of control wa-s greatly weakened by the • 
disappearance of such rites, changes in marriageable ages, etc. Since 
anyone was free to procreate, it is small wonder that the birthrate 
should have increased. Nearly every so-cailed "primitive" population ^ 
has its own social methods of regulating births.- It is not merely by 
introducing contraceptive pills, uterine devices or sterilisation 
that births can be controlled, but when the need is also recognised 
by the community itself (9). One telling example among others is ^ 
the failure of India's aggressive birth-control policy. ^ 

Demographic conditions hence vary in terms of pro<?ucXion ratios 
and the tecftfio logical and cultural level acfiieVed by the social stra- 
ta in different countries. There is not, nor can there ever be, an 
average world rate of population growth. 

Such, in. very Brief terms, ^re the four essential marks of the 
present environmental crisis : the exhaustion of natural resources, 
pollution, loss of energy balance and the population explosion'. 

B. Economics and Ecology * BL 

The astonishment evinced in economic and political circles, par- 
ticularly in France, upon publication of the Meadows report* for the 
Olub of Rome and the Mansholt report Tor the JIuropean Communities 
^ shows how little ecological concepts affect -the thinking of the eco- 
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noaic and political leadership. While these reports fail to take cer- ' 
tain basic ecclo^ical 'data into account and are guilty of fundamental 
methodological erfors, they do succeed-, in inpressing the gravity of 
the problem upon a public generally less re.sponsive^to the arguments 
of ecologists Than to the coolly complacent attitude of someone like 
H, Kahn, whose scenarios bank on the steady growth of population aji<S, 
of gross national product per capita. ' ^ 

Yet a fe;; economists have earlier underlined 'the extraordinai>y * 
degree of conflict between the nature of the proble.^s and the econo- • 
mic methods uzA. Thus A,W, Eip^er ( IC). considers 'that yconventional 
eco-^-^rdc criteria ^re at best if;^dequa*te 'and at worst, disastrous when 
they are u^ed as the sole basis for decision^ rega::ding natural re- 
sources** ,^ ^ ' . 

It is s-urprising to rote that the writings of K.i:, Guiding (11), 
pointing as early as 196^ to the reed f<:^r an economic policy n>ased on - 
a^. u iderstarding of the processes that govern th^ i-^o^phere, should 
have had such a liT.ite:J impact. In 2 966 he wrote that "most economists 
have been unable to gra^p the final consequences of the transition 
from a limitless earth to a limited earth". He -called their economics 
"'cowboy econonics", tho cowbcry symbolising riimitless^^lains associat- 
ed with a carefree, i^ugh, romantic and vio^^pt behavi\p character- 
ising open societies". Such analyses io not however app^ea^to have"^' 
prompted the political .and economic leaders of western Europe to, ask 
themselves any questions. Thus W. Seckermin (12), an economist who is 
a member of the United Kingdom's- ?.oyal Commissit>n on Environmental 
Pollution, wrote ;n a 1972 issue ofl The OECD Observer as follows : 
"Contrary to a widely held belief to the effect that growing aware- 
ness Of t^ envirorjntntal problem demonstrates the inad-equacy .o^ tra- 
ditional economic theor> and the need for some sort of 'revolutionary' 
new approach to oconorics, alrost al2 the majoi^ feature^ of the enviroxv- 
ment^a problcr.-can be greatly clarified in the light of existing,- 
econonic theory". ^ ' 

While, as pointed out by Karston Rates' (13), ecology and econo- 
mics have cocsson roots, they are generally unrelated, taught in quite 
separate university departments and are dealt with by categories of 
research staff who have nothing to do with each other. 

This is largelf due to the ambiguity particularly in France, 
of ecology's ^rea of investigation. Of Haeckel^s 1869 definition none 
but the most restrict iv-e aspects of relations between living beings " 
and their environrxT.t hav*^ often teen retained. Owing to this parrow 
base ecology is ^-egarded as a branch of biology, and some p^ple still 
cve-i speaV of aniral ecology and plant .ecology , On this account thoy 
departs from the Jjey aspect of JCaeckel's definitionv .which is tltat 
ecology is "knowledge of the economics of nature", Haeckel explained » 



^u,s position as follows . "Tne science of ecology, oft«en inpr^per-l-y * 
coftsidered as biology in a narrow sense, has *loag constituted^ tK4f/ v ' . 
leading «lenent of what is cocconly regarded <is natural history ..^ 

• Since the purpose of economics as a scientific disc>pl*in:^..is. to . : 
organise husan activ.ities, the prc-fcles is ^v^eth'er the^e car: i>e oi^^^ . ., 
ised without ar.y >;no^ledge of nature's econo=:ic law'i . ff^'sXprio^l^^-i ; 
-durin? the industrial revol^t^on econoziic activities «^e* organised*/, 
by sectors and led to the creation of spec ialised* schools of higher 
learning yn order that specific econonic goals night be ret. Such 
*train.r.g in tei^s of specific objecTives pronpted specialists to neg-' 
iect the/4nvironr:ertal' side -effects and to look upon the environnent 
as RO si^igle entity. Moreover, the sectoral development of activities, 
by being b^ised ot* the production of goods, in* sore particular branch, 
isolatt:d production froz other processes* Tl^e res^ult was a sharp 
divisiori of 'the natural sciences fror the social sciences* • 

With* the headlong growth of nar's capacity for action during 
the scientific and technical ^revolution, the inherent defects of such 
a strategy were bound to erupt. The environcental crisis is 'the fom 
this hcjs taKen. It would hence be wrong to clain that the scientific 
and ^jejhnical revolution is what caused the crisis* 

Since rian is a part of natun^ and u^es it, to his own advantage, 
hur^r>-activities cannot be organised unless the laws of nature ape 
correctly understood- On this account the ecosphere, ac aggregate 
nade up of our planet and its gaseous layer the atrosphere, inust be 
studied»as a systea whose laws of operation are know^^ including those 
governing the circulation of energy and inatter. This entity csn COTtr- 
over ^e div^ed xnto subaggregates , I.e. into ecosysrez.s or biogeocen- 
OSes or 'spat ial<^n its forcing open subsysrens which aocording to 
L. Von Bertalauf fy's def initio;, ray be in a stationary state and 
within which nost energy and ratter circulates. Sua^i ecosystems should 
be studied as autononous, active, open cyclical syst^^s harbouriftg 
living organ isns, including ciar^ 

Fror. the standpoint of ecology, spatial units nust therefore be 
regarded as conplex systems and studied frca »-hat angle. F. Shepard (IH) 
thus rightly poij^ts out that ecology cannot be studied aj> such nor 
'defined in tersiS of sone particular technology. Hence, even though 
cany ecologists corne frons different brar^ches of biology, increasing 
nunbers of physicists and chenists, Jor exanple, now also sJ^e in 
finding cut ho?.- these systems work. •* ^ 

Unfortunately, although ecology has already inadc real progress 
an4 ^antitative ecolpgy has produced a E^nber of laws regarding the 
operation of natural systens, the study 6f these nust still be consid- 
er^d to be in the incipient stdfe. i\is situation is due to t)ie 
traditional f ija^entat lOn of such systcns., uhich are approaclied by 
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artificially separating their various? coaponents on the strength of ' 
posiTivistic and reductionist ic concepts ; for this reason the dia- ^ 
lectic aspect of nature is^ntirely i>assed over, the premise beirtg 
that^the study of some higher systea cannot be undertaken until enough 
is learned about others which belong to a lower order. According to 
these noti'ons, in order to ascertain the properties of an aggregate 
it is en^gh to add the properties of sub-aggregates together. 

The delayed use.of ecological data for organising and distribu-, 
ting hunan activities must ^therefore be largely attributed to the 
lagging knowledge of how natural systens* and the econoirics of nature 
work, and. to the lack of any general' systems ^theory required for such 
an understanding. Under. these circunstajices /the curbing of . f undaisen- ' 
tal t^esearch, a step advocated by several* industrialised countries, 
strikes us as a criainal act froa the standpoint of nan's future fate. 
In the United States research investnent now tends to favour econo- 
aics at the expense of biology and ecol4g>% ;he argunent being that 
ecoaoaics, an older art long used in systea laanipulation^ is there- 
fore Set-er suited to shbrt-tera fo'recasts. Such forecasts are how- 
ever invariably direc^red towaj^s objectives which, as we shall see, 
well deserve to be challenged, ^rhe present inability of econoaxsts 
and policy-aakers theaselves to plan measures which will be follow- 
ed and respected longer than two or three years shows the frailty of 
such provisions. In fact "the new frontiers of science lie"-, as point- 
oat by K. Brooks (IS), "in the exploration and analysis of coaplex 
sys^ttnfe such as the ecosysteas"_. To persist in delaying such studies 
laeans that errors vin be perpetuated, nature further degraded, and " - 
the cont-Lnuity of hus^K-^ctivities jeopardized. 

Until the lag can be aade up, it nust aeanwhile be deterarned 
whether huaankind is really confronted with the diieana of pollution 
versus poverty, or whether soac othfer policy for organising hunan 
activities can b^ given effect. This is all the more necessary as the 
onir choice offered developing (or under-developed countries 
threaten^ed with aalnutrition is the alternative centioned above. 

C. Growth or Developaent ? 
r • 

Even the aost superficial analysis of regional projects, so- 

' called "d^^velopr.cnt- planning and 'policy options clearly shows that 

the prinary concern of authorities is to achieve 'a rate of ccononic ^ 

grbwth which will benefit sone'f avowed sector of the' econony if not 

soKfe highly privileged fraction of the population. 

Growth and developaent are in fact quite different concepts, and 

their objectives nay well conflict, Developaent indeed calls fo^ 

growth, y^t growth ^an be and often is^ achieved while developaent 

decli^ies, Econoaists and policyjtnakers havj unj^rtunatei^T adopted the 
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word developsent ir>'ari erroneous s^nse. To' define growth and develop- 
nent, the firs^-tera sinply ceans an* increase in size (m production 
rates), while the second denotes transition through increasingly coa- 
plex stages. These definitions apply with equal force to 'na'rural bio-^ 
logical and hunan systems. 

Under these conditions a corollary of growth cay ver> easily.be 
underdevelopnent , Such as fourd m the operation of natural ^cosys- 
tens, whose fruits; are removed so that ancillar>' systens can be devel- 
oped- Through Such action ecosystens are prevented fron reaching 
Ba-turity, *.e. an advanced stage of developaenr. They car. only otag* 
fidte in a state of iissiaturity arid permanent imbalance* Tije ancillary 
systens which benefit, when of a huaan kind» ray either be an urban 
systen (preventing a rural systen^froa producing), a colonial power 
(basing its growth on the colonised country's output), or .a highly 
•coasit?fcialised or industrialised power* (increasing its hegemony with 
the help of the raw aater la Island cheap iaanpower , whether imported 
* or not, pr'Ovided by underdeveloped countries). 

To take only the case of underdeveloped sectors, development 
must not consist in simplifying and eliminating the controls regula* 
ting these areas, unless the aim is to maintain tt^en in an imnat^r^ 
^ state and so deprive then of maximum output, 

* At this stage of analysis, two fundamental questions arise. 

In the first place, is sheer growth compatible with develop::ient ? 
The a^nswer is that -lot only ar^ they compatible, bu* that growth is 
also a reqaisite for achieving successive stages of development. To 
take an example in third-world countries, the greater agricultural 
opportunities provided as a result of the spontaneous, largely effort-- 
less introduction of new crops- has consi<ierabl> promoted the develop- 
ment African farm communities," which moreover goes to show that 
they were not closed societies, But when the rural sector, at who?e 
expense urban areas are developed, shows any signs pf resistance 
this attitude is qualified as routine inertia on the part of rural 
cor^munities and ic. a source of carV.ed irritation for economists who 
vainly strive to change what they consider to be a closed society. 
What this really rtans is that they have been unsuccessful in exploit- 
ing the sector quite as much as they would like, or in integrating 
populations more interested in quality of life into accepted patterns 
of interriat ipnal trade or buying and selling structures. Yet such 
populations art perfectly amenable to change provided it is, to their - 
advantage^ by adapting growth, to new fojxis of development. This in 
fact is what has happened in many parts of Africa, where rural ccm::ur,- 
ities i-iave readily accepted now types of crop imported from America, 
such as manioc, groundnuts^, beans, cac4o, maize^ cotton, and the pota- 
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If growth is then a necessary factor, is the raaxicum exploitation 
of such growth and the intensive .trading of products compatible with 
development ? Fpoa an ecological standpoint the answer is no,since the 
productive sector ther ha? no chance to rebuild itself during latter* 
_ T^rore advanced stages. We have already said that drawing upon such 
growtf- rather promotes development of the urban sector or ^ome sector 
K^vtside the producer country. It may hence be claimed that the only * 
rcasor why the 'so-called developed countries have been able to grow 
d^d develop is because they wrongly ^vailed themselves of ' opportuni- 
ties which other countries- no longer have access to. Ipso facto , the 
otner countries cannot retaliate, since the hav«s would th"en" merely 
cr.ar.ge places uith the have-nots. 

Herce it will most likely be impossible for the developed coun- 
tries: to ct^r.tinue 'along the same lines, mainly because the other coun- 
tries /will te less and less compliant. Another reason is the disaster 
which wcul:! ensue in regard to th« recycling and depletion of na,tural 
resciurc*rs, pollut ion ,* etc . ' ^ ■ 

In concluding this brief analysis, whith will be expanded later 
ir^ this paper, it must be pointed out that development does not consist 
m destroying corJditions such as to prevent growth by building up a 
control system and human system which are totally in conflict with 
nature because they are utterly removed from .Natural systems. What 
deve]<?pment really implies is an understanding of how. the man-made 
system taVen as a whole can be made to functior? in the best interests 
of mankind. * - *, " ' • • . 

Unfortunately the chances are that anything ecologists, s^io- V 
legists, or even well-intentioned politicians could do to the course 
of developed countries wouli be utterly fruitless, Katters have now 
reached a stage where some events can perhaps be ppstponed but hardly 
prevented. Otherwise it would be tt^e first time any civilisation 
engaged in a* sheer process of accumulation by draining some external 
sector /ailed to collapse like others before it (16), 

THE OBJECTIVES 'OF EV^ IRONMEtfTAL RESEAKCH 

Having once briefly reviewed the reasons for .the present envi-' 
ronmental crisis and shown that it is primarily ^.duc to the fact that 
decision-movers (politicians ind economists) confuse growth with 
development, a process aggravated by the fragmented approach'^ to pro- 
blems, we are now "in a position to define what isay logically be des- - 
cribed as environmental research. 

Such research can, of course, be defined only in terms of a 
general development policy, "if the essential objectives guaranteeing 
a satisfactory quality of. life for mankind were I^ost sisht of, an 
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extrecely technocratic approach to problems would rapidly result. To 
. nrention but a single case, that of pollution, the current practi^ is 
to try and remedy the effects without tackling the core of the problem, 
which is to cure the root of the evil. The paradoxical situation v^hich 
has consequently arisen is that yet further energy is consumed to re- 

N 

duce the effects of poor energy utilisation. Anti-pollution devices 
y are thus installed in motor vehicles, whereas ^ sounder transport pol- 
icy (17) would largely eliminate pollution automobile engines and 
prevent oil products from being wasted.' 

-What are, then, the essential objectives thatN^ll enable man's 
quality of life to be improved ? «hese mig)»t be defiBeSTas follows : 

- the right to existence, the right to health and the right to^ 
Culture, including the preservation of local, ethnic cultures ; 

- the right to shelter and to the fair distribution of resources 5 

- .the right to free time and to recreation- 
Implicit in the right to esJisterce and to health is another 

right, that of freedom from hunger. While to us, who are nationals of 
developed countries and are more than amply supplied, this may seem 
an elementary proposition, quite the oppoj^^ite is true of third-world 
countries. Here, with minor exceptions, the statistics show that food 
production per eapita *has declined in spit^ of all efforts to increase 
or intensify agriculture. ' 

Thus the main obj-ective in most t'hird-world countries is not to 
'achieve a maximum yield |^r acre in order to solve the vital problem 
of feeding the population. It would be meaningless to undertake re-* 
search so that one acre* co\Xld be made to yield two or three t^es as • 
much as it does now, or s^o that varieties capable of achieving these 
levels could be intro-duced , since there are no farmers able to apply 
these methods or grow such varieties* Moreover, in most cases the . 
solutions proposed consist in intensifying permanent fanning, while 
all the research so far conducted on tropical ecology has yet to show 
whether the soil in these regions caii in fact be permanently farmed 
under present conditions, or whether shifting cultivation, the ysi^l 
practice, can be replaced by a more profitable stable kind undertaken 
by the 'local j>opuIation, , ^ ' . 

In the case of traditional third-world 'farming populations, how- 
ever, as clearly illustrated by African ocampl^s, security is the 
prime consideration, and the great divers it*? of some of thcm^ left 
largely untouched by the colonial System, is conducive to tfte soirt 
of stability guarantcreing such security^ But security can never be 
achieved by *oversimplif led systems aiming at maximxim pr^uctivity, 
since these arc invariably unstable and have no built-in controls* 
Thp recent disaster in the Sahcl r<;gion, whe,re poor climatic' condi- 
tions (that because of their cyclical ^character 'could easily have 
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been earlier foreseen) were the catalWing a^ent leading to tne rapi^* 
degradeution of an unduly simplified farraing system, is an example 
which well deserves to be considered by economists and agricultural 
experts alike. Cne of the objectives. 'of a genuine "green revolution" 
ir. third-world countries should be the diversification of activities 
as well as rational integration with'', and careful handling of, the 
environnert , while natural systems of control, of which mar> is neces- 
sarily a part, should as far as possible be preserved, 

The problem of health is largely one of sociopsychological and 
iC'Sdtic imbalance, r^ental disease is increasing in urban centres, 
-fhich ar^' no longer regulated by sociological controls. Although west- 
err c^-iicir.e has made enomoas strides in eradicating disease, so* 
far It r.ds ouly offered reT^edies fo^ effects rather t^han causes. The 
protler. Ir. underdeveloped countries is altogether different, in" that 
health research should begin with nutrition, which is "related to the 
coxp itxity of rural cultures. 7h^ same process occurs in any plant ^ 
eco5/ste!r, which becomes infested with parasites if its hLneral diet 
xs i'-aie^jatct A :3evelopT:.ent polic> should therefore allow the cultures 
of sach sc^cial gicaps to evolve in vhfir own way, to maintain and even 
strengthen th»s controls inherent in the system and prevent then from 
:.eing stamped oat by soie western culture or jfcf of some dominant 
t:roup. * 

T^e rest critical problem is clearly t^he fair distribution of 
resources, s^rce ^Irost all growth patterns increasingly tend to 
create inequity. T^iis is especially prevalent, as regards appropriation 
of th»i goods, produced under the system of some country or class of 
society <e.g. jrar<il or "factory vorVers"),* It Is the result oj a sys- 
tem ,.*hcrc T^e rsajority is de^f-oiled for the benefit of a sma^l mino- 
rity. The sane pattern occurs in nature, in which nature (developed) 
ec?:y5*er? ;-o-etI'-<ec far»ctior» at the expense of immature (underdeve- 
loped) ecosystems. ^ 

The last prot^em is that of free time and recreation. While the 
alt Irate p>^arpoje of progress would seeri to be freedom from work con- 
j^traint,it Is easy enough to see that progress in many instances 
ha? actually consisted in creating additional tasks as .a means of * 
inc reusing wealth, and still does. The hidden or chronic unemployment 
foun^^ Ir industrial ise-d countries is thus recognised by economists as 
somcthi'vg whisi^h shouLi be exploited only as a means for p.-^moting fur- 
ther growth. Actually such fnec time (on lack of work) should be re- 
garded as a ptjrfectly normal situation, and such "lost** time^ is often 

ft 

used, or should be, for essential purposes of social contr51. One works 
In order to live instead of the other way round, regardless of what 
the puritan ethic may say. ^ * ^ 
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It now seens clear that environaentaX research cannot be under- 
taken with a view to achieving the pre&ant goals of growth policy. 
Orher courses must be plotted, with the object of integrating man more 
closely with his environment, and so enabling him to achieve a better 
balance both witi. nature^ and fiis fellow creatures. We must firmly re- 
solve to stem the tide of degradation and permanent disruption now 
rising at every level and er>gulfing aIl*countries. This calls for cour- 
age and political awareness on the part of all cocmunitisss confronted 
with these -problems. Yet this will not be enough - it is vital for the 
human species that a f dr-redcf.in& policy be procpt-ly devised for under- 
taking fundamental and applied researcYi into natural and aan-made eco- 
systems. 

» * 

WHAT TYPE or KESEAKCH IS NEEDED ? 

. Since man is a component part of the environment :and uses it to 
his own advantage, just as all other living creatures on a smaller 
scale, environmental research must be deliberately based^^on the study * 
of more or less complex nan-made systems\ V^e shall therefore begin by 
•eliminating research dealing with some single diieciplinc, single fac- 
tor or paftial aspect, since an unduly fragmented approach towards 
environmental problems would result.^ , 

We have already explained what we mean by "ecosys^Jen" - it is a 

tei^ that should not bejnter^reted in the _stric_t biological sense. 

In studying the operation of ecosystems, therefore^ an interdiscipli- 
nary approach must be adopted ; meanwhile, ho»^ever, no interdiscipli- 
nary team set up for the purposes of such research will be able to do 
useful worK befor^ basing its analysis on a minimum theoretical found- 
a'^ioT> pointing to what needs to be known and why. 

Ecology, dealing with the ^tudy of natural systems, can provide 
such a theoretical base. The concepts, whether, in quantitative, theo- 
retical or applied ecolo^yji by now are on the way to being soundly 
established, but will of course have -to^ be studied at greater "depth. 
Use of these concepts *for solving the development problems of human ♦ 

societies also calls for more systematic study. 

* * 

We shall now attenipt to explain and comnent on these aspects. 

f 

« • 

A. Eeolo'gical'Aspccts of Development (19) ^. ^ 

In natural ecosystems which are left to themselves one always 
finJs. a tendency towards de/elopment . This tendency is due to the' con- 
tinuous absorptiorf of solar energy and transformation into potential 
<?ncrgy in the ccosystorf, which can only maintain ^ts structure and 
increase its complexity as a result of these processes. The great 
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difference between living systems and abiotic systeas is that the 
former tend tw develop and improve in structure, composition, diversi 
ty and richness, whereas the latter tend towards Uniformity ^nd to 
gravitate- to a state of maxinjum enrr6py, i.e., of minimum potential 
♦ energy. • 

^This is also true of human ecosystems, but like natural ecosys- 
_ tens they can only develop as far as the limits set by the energy 
^ Mailable to them at the start. / 

The energy ? available to a?^fl^ystem is absorbed from the sun 
through photosynthetic organisms, fend that is primary"* productivity. 
It is used ty the ecosystem to tuild up the biomass s'and for consump- 
tion by the activities of the system, which ecologists refer to as 
' its'^respiration * 

As the ecosystem evolves, its biomass grows overall and respi- 
ration of the components of tne sys^tem, i.e. its consumption of ener- 
. gVy grows also. In the case of natural ecosystems it has been foxind 
that the ratio B/P increases up to a naxinum value so that, «ith a 
given energy input 5", a_ system can sustain a maximum biomass in the 
particular conditions in which it functions. Moreover, the ratijO P/k 
tends to;.^rds uni"ty and ^11 the system's output tis consumed by it* in 
making it function and maintaining the biomass B^V 

In the case of ^uman ecosystem^the energy P is often the same 
as for natural ^ecosystems, but it -^n ^e increased by an anQunt P» 
representing the contribution of otherjtypes of energy, especially 
_fron fo^rsil 'fuels^ supplied - either directOy or in th? f-orai ^f- indus- 
trial products, such as fertiliser, pesticides^ clothing, etc. In 
the 'same^ way one may lunp together with the biomass all those struc- ' 
tures which store energy, such as dwellings, means of * transport, 
roads, etc., ^d which need to consume constant amounts of energy to 
keep the biomass in working order* 

^Thus ecosystej^s go through necessary, stages, in the first of 
which P/p is greater than unity and the ecoaysten is in what is consid 
ered to be an imma-^ure state, i.e. the stag6 in which there is sur- 
plus productivity as required for the system to develop* Ultijaat'ely, 
however, these ecosystems reach the stage of maturity, called the 
climatic stage, when P/R is of the order of 'unity and they then main- 
tain a maximum biomass (B/P is at its maximum) and maximum efficiency 
in using the energji available. The diversity H of these ecosystems, 
.I.e. their complexity, will then bfe at its maximum also, since H is 
proportional to B/P.'* . ' ^ " 

These 'principles of ecology are important for an understanding 
of the evolution of human ecosystems and their development or under- 
. deyclopmcnr. Thus it has been found in ecology that when ecosystems 
at an advanced . stage of maturity come into contact vijh immature eco- 
systems, they appropriate the surplus output 'p/R which the latter 

1S8 



' 159 



pi*oduc€, generally by predatory means* They then prevent the imatare 
systems fVom developing by deprivirvg them of the energy they require 
for doijvg so. Likewise highly developed human ecosystems which are in 
contact with less developed ecosystems (toCrns and countryside, or 
developed countries and the third world) deprive them of surplus out- 
put. . ' * 

Furthermore, it is well jcnown in ecology that developed ecosys- 
tems with a P/R ratio near to unity are very stable compared with 
those with a. higher ratio because their gteat diversify corresponds 
to stages near the climax. In the case of traditional human ecosys- 
tems such stability has sometimes been the despair of economists, 
who have called such socie.ties "closed" and have proposed an array of 
strategies for "op^Aing!* them. "Opening" h4S in fact first consj-sted 
in disrupting and simplifying these ecosystems, thereby making them 
mor^ immature and hence "exploitable". This stability and stamina 
are one of the qualities of devedoped ecosystems, which one cannot 
destroy without the risk of causing underdevelopment. 

In what then does development in a human ecosystem consist ? In 
increasing production, which is almost always stated eTSm^ ultimate 
goal in rich countries --^^ ecological analogy is valid and if 
naiikind's aim is a society which is stable and amply diversified, 
development will consist mainly ir* increasing consumption R inside^ 
the system as a result of activities performed^ by different groups, 
of creating new socio-economic categories, and of adding to the* sys- 
t^'Sfdiver&ity-. 

The economic history of the United States provides many examples 
in support of this argument. After the last World War the city of 
Los Afigcles Succeeded in weathering the slump caused by the stoppage 
of jj^litVry orders, becku-se it had the ability to change over imme- 
diately. The engineers and technicians dismissed from fi<§4'like 
Hughes and Rockwell began by setting up their own small, businesses 
-using their past experience to manufacture sliding doors, servo- 
mocKanisns, etc. diversity was created spontaneously and the city's 
development thus promoted. , 

In Detroit the 'industrialist , Henry Ford,, started off by going 
bankrupt twice because he wanted to produce his motorcars entirely 
in his own farctories, but later he farmed out his production and made 
it more diversified by assigning a part to a number lOf subcontrac- 
tors/ leaving his own factories to" do only the final assembly work, 
and this improved the stability of his manufacturing system. 

Thus it is undeniable that simplified systems are unstable and 
keep having to be corrected, because they are not self -regulating 
and could d^^Xy be made so by consuming part of their f>roduction. A 
new disease, a. crfsis or -a drought, and the system wfiich seemed so 
•attractive collapses, as. is witnessed by the case of the Sahel al- 

* 

ready «enti<5ned. , 
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Mast one then conclude that no outside intervention i§ possible.? 
By no means. Assuming that development is a succession of stages of. 
incredsing complexity, what is required to increase the complexity is 
to further diversify the system and let n^w e*ienents take root inside 
it so as to give it a ne4» maximum productivity. This means incre«ing 
diversity H, vhich will cause an incrj^se in consumption R. When 
corsjmptior is maximum the system can develop no further, but in some 
Cdses it cannot develop even now, since it is so heavily disturbed 
and £jt jeered to. such considerable constraints. It is then necessai^y 
to increase the energy input ? by adding a quantity P» of external 
energy 'to overcome the t>ottlenecVs . Great care must however be taken 
as Uie^e techniques are still far from easy to handle. 

In the case of the underdeveloped countries, a policy of substi- 
tution har teen a3opted which -replaces traditional farming by inten- 
sive farriingr This usually calls Jor a very high energy input which 
has to be paid for, and the system will owe its survival to the ad- 
iitlonal inputs of energy (?•-) in the fprm of fertiliser, motor fuel, 
pesticides, intepisive research, capital, etc. and will have to export 
TO the systene which supply all t^ese foris of energy. The output 
consumed in the system will drop to - R* (R^ can be greater than R, 
whiie ?' corresponds to the output exported and so not* consumed with- 
in the system) ."^Thus the addition of ?• will give a primary produc- 
tivity of ?^ s P» + Pm, which will be more than P, otherwise the ope- 
ration woul^*iiot pay. This makes Pj (R^ - R»0 substantially greater^ 

l,<cl*ir>- ca^ases increased underdevelopment, even though accompa- 
nied by growth which does not all go to supply external markets. 

An ev€>lutionary policy can* however meet the reouirements of 
jpveiopment which ^ust then however reflect the wishes of the people 
concerned and the conclusions of their thinking. As the l^atter's start- 
ing point can only be the basic situation, development must start 
from the same point.' Developnent cartnpt be undertaken on people's 
^behalf - it is the people concerned who^jaust decide on the increase 
in ronsumption with the aid pf energy brought- in from |utside 
which must always be less than the energy rcqyir^d by a policy of 
substitution. 

Apart from a few rare examples, the facts show that in un^i^r- • 
developed coun trior any iitterpt to inpoc.<\ cultural cMTr^g^ on aSj^oftula- 
tion has failed, either because the population has rejected it out- 
right, which is usually the best course, or because the change has" 
been adopted wholesale at the expense of all e^thnic values and with . 
no attempt to adjust to locai«|^aditions or to' the nativ^ genjLus of 
th^ population'! culture. The^Slpequences , such as a population ' 
explosion or the introduction of diseases like bilharzia have usually 
N been dra?natic.| • 
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* The fundamental tenet of ecological development concepts is that 
consumption is the basis. Consumption must of course* allow for the 
amount of .available energy (B/P must not exceed a certain maximum) 
an<L must be decided by individuals, while tjife means to achieve* it 
will depend on their productivity. The present* policy of accumulating 
wealih and profits leads only to the development^ of ^those individuals 
who'sujceed at the. expanse of tliose who do not succeed or wY\q have not 
the means of doing so. 

The principles on which ecosystems, including human ecosystems, 
function and a^l their social and political implications apply also 
to the rich, developed countries. But the reason why the latter gecm 
so well protected from the difficulties is because they receive re'- 
sources from all ov§r the world and because their popula"^ions cannot 
obtain a thorough insight into the real implications of their system* 
Since we represent para^tical ecosystems in relation to the rest o^ 
the world, we naturally feel, as parasites do, that everything is for 
the best. Parasites may howevejr end by dying, and our society as it 
now functions ma> hence well disappear, following the example some- 
times found in predator-prey or host-parasite relationships, when *the 
prey or host is destroyed or develops it? own system of defence. 

These are some of the principles of ecology as applied to the 
problems of development and we hope our explanation of them has been 
easy to gr^sp. The fo.regoing picture of development problems is clear- 
ly still 'incomplete since, while quantitative ecology is a most »prO- 
nising science, it is still in its infancy^ and since it is Always 
dangerous to try to take a still imperfect theory of natural systems 
and apply it badly to human systems^. - As a picture of the problems 
raised by the environtftental crisis it mAy also be wrong, although ^ 
do not thin^c so, since the universal laws of nature cannot be tt^Sken 
without disastrous results, and since whether we like it oy not, ma^ 
is but a link in the chain of natural systems. However, we repeat 
that we 4^ not intend to uphold any such new theory as an ecological 
ideology. merely propose to study nature's economic laws and try 
to see whether they can be made to cover ithe working of human socie- 
tics, as this method seems to us to be a fruitful approach to inter- - 
' disciplinary environmental research. 

B. Possible Lines of Environmental Research 

We consider that in seeding Si health development policy one must- 
take account of economic and natural laws and ^t hat a grasp of the 
operation 6'f ecosyst^s-is therefore of prime importanceV By an eco- 
system we mean, as ^already stated, any more^or lees man-made compJex 
sys.tcm, a definition which implies a necessary combination of- natuj^al 
sciences with human sciences to an extent depending on how far the ^ 
type of ecosystem under stuc^ has been influenced by man. 
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As the main environmenta^l problem is to prevent the disastrous «. 
development process we are, now witnessing^, i,e^ to prevent the de- . 
gradation 'of -ecosystems, it is^ especially important*to study the laws 
regulat ing 'them* and the dynamic principles on which their operation 

based* They iri elude more or less mature," and therefore more or 
l^s stable ecosystems, so that the subject to be studied is their 
reactivity and evolution under the influence of external or internal 
Change. T^ie ideal is to obtain dynamically stabte ecosystems , a thorxxi^ 
investigation must be maJe of the conditions iu which they change 
from the mature state to the immature or underdeveloped state , and 
conversely from the immature state to the mature or developed state* 

Thus ^environmental research should follow two paths which will 
interact closely with each ether, namely, ^ 

a) a thorough study of existing ecosystem's providing'a store of 
ir.f^Drmation on which to biiild up a general *theory of "the 
operation of ecosystehYs ; 

b) the devel<5pment of a general theory of ecosystems, whose 
concepts, as and when they take shape, will help in guiding. 

These experimental and theoretical aspects of environmental re- 
search resemble the aspects already stressed by many writers in dis- 
cussing the study -of natural ecosystems, As"early as 19^€i*, for exam- 
ple, E.P. Odum (19). described them as a "systems ecology** ^j^^e wrote : 
"... the new ecology is thus a systems ecology - ov to put it in 
other words, the new ecology deals with th^ structure and functions 
of levels of organisation beyond that of the indivic^ual and species**, 
%. G.M. Van Dyne (20) discussed these aspects in^ 1966 and stressed 
the urgency of this type of research. He wrote : *>.The long-term im- 
pact on man of f unddmental , total-ecosystem research should be recog- 
nized and the framework should be developed for extensive and in- 
tensive intertooperation of these three groups of ecologists. Analyt- 
ical and experimental research on total-ecosystejn complexes Should 
be initiated as soon as possible, if man is to benefit tomoi^ow, 
.because most problems of environmental magnitude require mafiy years 
of study before conclusions may be reached." 

^This- is as true 5f the study of ecosystems in the general sense " 
as of the study, of natural ecosystems which are. only a part of the 
general systeftis^ 

ThorouR]^ Srady of Existing Systems ' , . 

There is a remarkable lack of information on existing ecosystems 
and on those which are dying, out ^ so that there is a vital need to 
make case studies of them, and especially of the moribufnd systems 
whose Sisappearancc would certainly deprive us of a most vaJLuable 
basis of comparison for understanding the general laws governing the' 
operation of ecosystetns. , ' ' 
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* The fact must, however, be collected meaningfully, i.e, must , 
relate to the assumptions to be verified* in order to define a basis'^ 
from which to start. Pending the formulation of certain general theo- 
retical conceftts, models c^»n to some extent be used to-point this way 
to the "Tight parameters to measure,^ as models can be good t^stiVig- 
grounds for assumptions (21) r 

The investigation .procedures depei^id on the' types* of ecosystem 
studied, which fall into two main groups :» 

• Humanised ecosystems , ^i . e . mainly urban and ♦ag^i<?ultural eco- 
, systems, and a knowledge of these traditional systems is essential * 
as a starting point ia studying a* development policy, because by ex-* 
f>J.aining the sociological, anthropological, biologicaj. and *econrmic 
aspects of change it enables the pro&lens raised by dev'elopment to be 
better mdentified. 

For exarafcle recept studies, especially in anthropology., have , 
shown uitj^ increasing Clarity how .r^ch a store of knowledge and eco- 
logical perception .there is in many human systems^ This knowledge and 
perception is indispensable to rural societies," for example, in carry- 
ing out their economic activities and has been developed by adaptive 
interaction- between the i|iatural and pultural environments- 
Urban ecosystems ^are among the moSt difficult to study, l^ause 
they are in course of rapid change and t>v^ir social structure is conti 
nually being undermined. In this sense one cannot $ay th^ a tgwn Is 
usua^y a mature* system and studies are now being made to try to de- 
terminji the state of maturity of urban ecosystems, which are' in fact 
economically very powerful i but prey like parasites on the ruipal ecb- 
systems.^ ^ . ^ *^ • • • 

If our conception of development i^ as outlined above, :we must 
consider human beings from the biological -is well as*the psychologi- 
cal ahd sociologieal standpoints J but in doing so we must take great 
c?ire in choosing the parameters/ Tor example, it has become very dif- 
ficult to define "heajM'h". It is thus possible to organise the diet 
ind way of l^ife of a society so th^ the diseases of childhood malnu- 
trition disappear, but at the cost of increasing a whole set of so- 
called degenerative ills such as cardio-vascular diseases, obesity," 
high blood pressure and dental decay in adults.* 
* Accoj:*dingly , if it is desired to understand what occurs in de-. 
^velopment, ,a study must first be made of all 'the fitters in a society 
^or population which make for balance or imbalance. 

Many such studies have already been made and many of _ them have 
lefl to the conclusion that so-called traditional societies living at 
a low technological lev;el by our .normal standards maintain a remark- 
ably even balance with their enviixjnment ► On the othep hand, drama- 
tic cases are known of upsetting the balance, ^uch as, for example. 




'what has bv^in called the genocide of a lengthy series of teerican 
In-liar po;*aIcit ior.s , soaeti^&es as a result of alleged "good intentions* js 
ict_laJl.%g action ty isi 3S*onarl/es . By changing^ a society 'ST value.Sjfchis 
act.or. has caased sojae populations to ' cog iait a kind of moral suroide' ^ 
ard allow thenselv^i; to die out. ^^^ll-f;j>ovn exanple is a community ', 
iri tropical Asierica who^^: biology has been widedy studied a^nd in which 
th^ Ir.troiact icr of values which we are a«,cuStoned to regard as uni- 
vtjrsal soral* Vdlj^.^s, such as the <preservat ion of a child's life ,^ has 
jps*"^ ^I'Opulation control, the , likely outcone bei»ng that the infant- 
lci;ie '^'-.c.^ it used *o practice or. a very saall scale will' 'give way 
tc: g-2r.^:il ur.d'jrfecdir/g of 'thle childreii. - . • ' 

hc^^:v-r, t^«r^ are r>ore ir>3idious ways of upsettirig the balance*, 
T»'t., oi'K::. con^Zst i'-. laar.cnmg big projects for ir:proving p, popula— 

o^Tur ^r.i therefore its r;'esources. Thus larg^ dans have been ' 
b-ilt Africa .^r ich have very often led ^to outbreaks^of such para- 
i..'*^ ^.^ca^--:.* AS i-.i^arz^a due "t^j the I.:^ck,of any preliminary study ,^ 

::^larc<:3. ?ro f inal* cu*co^e bf such projects for the population} 
-r.stc<a- of ar. ij-.prt<^ed 'diet , as 'expected fros the increase -In crops • 
'<^.i2^ f^rt ^"Dccusr^ J ^as seriously inp^ired health as a result," of . ' 

« .-1 ' ' ^ * 

All t-.ose exaople^ show that jt -iV absolutely necessary to sta?rt 

--'ith vi, -ho.oug^ study of ai: the states and cultura"!^ aspects of a 

popj;:i:iCT. **;,o;jt' tec.hr,6logy it is ii*tended to develop, ar.^ also to 

K.>:p ,t .-dor co^3■^a^t r irveill^ni^^ an:? thi^i is true of ^11 the pop- • 

^litlcrz .r. the worli sir.ce all .^re undergoing developr:ertt an<J chan^ge^ 

_ t^^^iX^t ixoc'r'k^c:^ for carVyioj^ out this surveillance alrea*^ 

^x.:-, o,g, A^^ri2 h\alt^ C^rganisaticn drv» up a bioc'etric ceasur- 

'^^ € 'fJ^C^^-^"- '^^^ following the trend in a populax#&nVs diet^ 

tut rijor koT i«:it-:?rT;n^nx3 it^ r:nc^ -5 population's physical cos 

d»^^cnds ^ea^ly on emirate, ^ • % ' 

A: *e'<^fv«. ilr«:ady pointed c^u*^ a study showing th§ structure] 

ir<^ o;^ rat on of m ^:r.tir*?ly ra^-rade ecQsyster, will have to 

:j iccipl^inarv^ but io far .t s<..*.- that interdisciplinary dialogues • 

V«r oniO te^^id*, and an i?>erall 3itui^ planned can only be aade„on 

Ttfcngth of tV tca::ic principles of ecolp^^ As moreover , the/v 

^ activities of rar.-!Ladc oiiosystens parsuV ^conorrdc Ai?ts, ecology ^nd 4 

•,conoric5- f^^uld b*--* closely combined, * 

The r.p!ow ledge thwi^ ofct4i^d, hfwever, cannot be a Donop^ly of 

. the uni.v^crs.tlc^^, nor a r.2:>^ o¥ data stored' in tfu^icuni^or instir^-tes, 

but rurt accu»ui4.te and igrq^ inside the tJifferent coriruilitiiJS so as 

^ to l^fi^^er th'?rbainspj:^\ng of their dcv^r<>^'*:::cnt. ' ' ^ *' 

>:aving. ■r^»t*-d the .-tJt^teg^^ '~e»i for a -theoretical basis ^nd also.^ 





study" to problems of historical analysis (required to understand 
the dynamic of the system) and of quantification. While the economic 
4 aspects (measuring the factors of pfc^ducti^, production itself, 
• trade exchanges, etc.) can be analysed quanti'&atively , there are im- 

portant structural, f junctional and behavioural aspects v^h^ch cannot 
be described quantitatively nor a fortiori introduced into a mathe- 
matical formula. Thus the quantitative analysis must be ^supplemented 
<by a ^descriptive, qualitative analysis of all the non-quantifiable ' 
aspects of tht system under study. That is th-e* problem in the human 
sciences, since here the apprc^aches are scr scattered tnat the arei 
^ is stilf largely unexplored. Thus the methods to use and the pro- , 

^ blems to attacV i^ studying the reactions of individuals to different 
" types of ecosystem yet r^^in to be defined. 

/ ^ Natural ecosystems . The study of L?\e opesation of natural eco- 
, systems has'^lready provided many ecological concepts and principles 
^ enabling the general laws governing the way ecosystems function to 
. be -better understood (22). : , 

.Little or no study is being made,* however , of a" number of eco- 
systems and in particular of the interfaces or boiTric^aries between 
different ecosystems, ^aroely anything is Known abc\it the h'ySrc- 

* scherc,the^atrosph«r%, the layers which bound certain compartments, 
such as the soil^ the penetrating properties of water and pollutants, 

.^tbe edges of 'f.orests, shores of lakes, estuaries (the ccosy^jtems 
in bracKisJ/ water are arong the r-ost seriously threatened) and so on.» 
These baundiries are well worth studying' o*ing *to their great diver- 
; " trit=y ^nd t-he tmrtigrafxon ax:;,d ^emigrarior. acros^rThem. • 

. . - Studies of natural ecosystem? should, of course serve to work out 
a gener<il oyst^s theory andishouXd therefore be plannt^d with that 
end m vtcw.^Thi^ means that in the first stage quantities of coapo- 
^'r^ent' factors and tneir 'distribution in sp^ce, materials cycles and 
energy" flows will ^ave to be better defined* These parameters must 
be quantified S5r^;er^t:c^Ily, •.hi-ch will ' involve long-t^^m studies 
r»>q*iifir,g large tech-.ologlcal rew-ource^ ♦ *but' t^e^^^^e ar-solutely ne- 
cessary ^if the ^im is tc^ under? ta'nd how living species or>;3nise them- 
selves and develop. * ' . . 

^ Towards a general theory of the functioning of ecosystems. A 

, ^ > basic factor in the operation of ecosystem? is the relarionchip be~ 
, " tw!«n their .organisation in space, their structure and organisation 

• in time, and their op^ation. Since Schr^dinger •$ tir:e it has teen 

)cT.<3Wfi that the Si^ructd^e oi an ecosystem can^only remain stable if 
• • • • 

thcr^ arc exchanges between its components arfd between t^'ese and the. 
ourside worlds sp thit it is very important' to ascertain the funda- 
J2|£fital asf^ccts of such transfers of energ> and matter and how living 
org.ani^:n^ transfsm e^rgy into organisation, i.-e» to find the phy- 
, $ical baslf. fr^y the tendency to an orderly local accurulat *on instead 



of a ^rogresslc^r. toward: hoxogeneoas chaos macroscopic unifcrc- 
ity. . ^ ^ . 

This aspect of *rhe proMec^leais straight to ttte inportant 
question of the 4ir^ction an ecc^eten taKes and then to Eiany other 
questions. What are the conditions" 4,hich ^rmg about change ? Can 
one assuce that ^ny part err is posflbie for the components of eco- 
systeas, or "is rhe nanber of possible patterns ted ? This is an 
inportant quest ior ir. rdn-T::ade •ecosystems, s^^nce human i^ocieties » 
seen to have an extr^nely lizft'^z choice of avenues of development 
for a givtr biotope. 

Should the corcluiTor. bc.thit natural ecosystems naturally evol- 
ve zo^'^r^z a limited nurtcr cf patterns, the cor^ditions governing 
slicr. Je/«lop:t«r.t -^5t tt-en te defined.. It is already known .that an 
ecosyster. canr.ct --eep growirg uirhout the aid of accurrjUatio-n and 
consumptibn ^rozessez^ ^ut that for a relatively .short ttice it <;^nnot 
develop i-^itl^ojt immigratior.. Taking a longen time-scale, it can 
-evolve thr6ug^ reprod jct ior , but development will be slowed down un-* 
less .mmigratior possible. This is a raost important*^ point , since 
the natural reservoirs of invading forces in the world are drying up. 
All thest; reTervotS^ should te protected, whereas the variety of then 
available seems now to be decreasing. 

We have mentioned only a few of the basic questions to be solved 
in a general theory of the operation of ecosystems and they will 
require lorg-terr. research ta^-ed orJ i.nterdisoiplinary and mathemati- 
cal me-thods uhich are still ir. their infancy, including simulation 
afri f!>odrrlsing vitit digital or analigae computers, rhe. study of ener- 
gy exchanges, syste--.s theory, andJno doubt, much else. < • , | 

THE D^oA\':SAT/a?; or ^tSZk^CH 

Two ty;cs of research | 

D-.vironmentcil research r.uiVt ?tart with practical studies, but 
need not necessarily becoirc engrossed m solving immediately the 
problet^ it encounter?, the dahger 'hero being 'that environr.ental re- 
search workers #.111 bt changed if^to technocrats owi^g to the urgency, 
of the specific problem? to bk solvv>d. 

Environmental research nust include two* kLvIs of study. 

Tirst, solutions mus.t hp studied and proposed for concrete cases^ 
This is a short-tern task to/ be undertaken by rultidisciplinary 
tcarks chosen to suit the features of ^Ach problcn and including spe- 
ciilists j,r. the natural and^^ human ^^uer^^es in proportions commensu- 
rate with how far the syst^ps concerned is r^n-;^dc. They should of 
coarse include the specialists or p.cnoralists now bein^, trained in 
th». various envi'-bnrontal j*.tudy courses. 
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3€Cor.41>, longer-tera general probleas should be studied. Wij^hout 
neglecting the arg^ncy of preparing new alterr.ative development poli- 
cies which it sf*ouid be possible to derive from the general laws gov- 
erning the operation of ecos-yst^ras , it Dust be rcrotrtc-re j that »it 
wa^ the hasty solutions worked o^ut with nc overall perspective which 
led to the envirorji'ental disasters facing us today. Interdisciplinary 
teans should do this Second type of wor^. and should t**erefore ccn9en- 
trate or laying the foundation for a theory of ecosysteT:: operation. 
It is not for research s^aff but for tfie CQrrxunities themselves, as 
wt; have already said, to wcr'»^ out th^ir developT.ent policies. 

£. ^ne >rol« of t.'-e -niver^ it it.s 



The ur.ivers.ti*;s or other re3*^arch centres have :i large part to 
.plav Ir a r.tld uher^ ;.he direct ^ise of research findings by cocusuni- 
tle$ -at"t be rade possible. They^ ca^: help in r^ny respects by : 

- rsa^ing corir:.unit ies aware of» enviro.v'^enral protler>s' and of 
their possible sol-ti«ors \ the various -experiments with deci- 
sion-r-aVers (25) are valuable but inadequate in as.zach as 
^^owle-dge of thgSt problenis is still confined to a srall n;i- 
nority ; 

- pointing - Owit the possible dangers to 'the environment of soze' 
particular regloral planning decision or growth policy ; 

- helping to solve the probl^s raised by the environr.ental cri- 
sis by doing research and providing advisers in forr. of 
research. tean£ to ,corJiun.ities reqaestiag xh£^ ; 

- helping to ^uild up data banVs on eaocyster/. These are indis- 
p-jr. sable If r-i search wor^ dealing rsainXy with cor>plex systeniS 

, is to ra^e the fastest possible progress ; 

- tuild^ng up records of practical case studies to wh^ch local 
3u;Choritiet ray ^lave easy acc»^ss ; 

- clabor^tr? on studies aly^ady under way dealing with exi^^ting 
ec^.^ystc-s ; f • ' ^ 

- developirg fundarcr.tal res^arcr into the reactivity of oco- 
systens and the conditions governing their operation* 

Thir Vor^ calls for a -wide interface -t^twcen universities and 
^corr.unit ios , a& research cer.tr^:s or tears can and rust learn Kuch 
fror; hurrar, ::ociet ics. Conversely, as ve.have alrc-^dy ►^id, the 
Knowledge* fo obtained r-u:t be hrardc-d badk to tbc coTrrunity, which 
w^ll te: the ultirite dec i«Lion-r.ai:«i:r . Whil\the_ env ironnental crisis 
is partly a recult of over-f ragr^cntcd approaches to its const ituertt 
\ problor.^, At i'^ al^o a result of irrp^bs ing unduly techir.ocratic dc-ci- 
siorj on hai:,an socicticr-. 
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C. Level of research • 

It is in the tradition to say^that research must be done at a 
very'high level, but while this i^ay weU be true of ^fundanental re- 
search into the operation of ecosystecs, it can no longer be so when 
the research is applied to development pfobleas, because societies 
that wisn to develop nust understand how *t can be applied and accept 
or reject. the results on rational grounds. The research worker in an 
ivory tower speaKZng an esoteric language understood by only a ninor- 
ity of sp»^cialists would seen to have had his day ani.environnental 
^ education, more than any other, calls for a close interlocking of 
teaching with research. * 

Thus an isiportant question for discussion is the level, of envi- 
rorxental research, since everyone must be able to understand the 
findings. Yet action to popularise then nust not encourage the belief 
that they are^ easily obtained in a field vhich is so conplicated and 
calls for res*?arch workers with a great capacity for synthesis. 

For example', re cu it cent of students of the environment for 
^^esearch work should be done as soon as possible, which is what these 
students themselves want any«a> . Rox^eover, until they -have acquired 
enough knowledge to synthesise, whicfr they -can do only at the post- 
graduate stage when genuine research becoc;es* possible, it would seen 
essential to prepare then as early as possibly? for their research 
vforv. In fact first-year stucSefits can atid should be introduced jto 
research work so as to familiarise then with sinple probleas by col- 
lecting data, undertaking field studies of practical- cases and so on'. 

D. -- Structures 

*> By definition, eftvironinerltal research stens froa an interdisci- 
pliaary approach and prpbabiy cannot be done, therefore, in tradition- 
al specialist research centres. Hence, laboratories or research cen- 
tres for it rrust be set up in which researchers fron different disci- 
plines wiil^ be eaployed on practical probleas. These establishaents 
should of course be closely linked with the specialist research 
centres, fcr exaaple, by neans of interloc)dng boards, so as^. to facil- 
itate the exchange <§f experience. - • ^ / 

The principle should be. firaly establi»shcd that the teans, and 
even nore so their centers, irust^be aobile so as to prevent any dis- 
persal of effort and ^ility, as wclj. as ossification in a field of 
research, which requires a great Saount of drive. ^ _ 
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E. Constraints due to hjgtorV' and tihe university s^teg 

EnvironiiSntal research requires, in addition to cater ial resources 
and ad hoc structures^ qualified researcii staff. The latter, such as 
-syst ens- theory specialists, have however not yet been trained,, so that 
at the' outset specialists in the traditional disciplines will have to^ 
he engaged. 

If, however, (as in France) research workers can only hope to tiake 

a career in their initial disciplines, and as the research services 

• dQ not ye-t includes a branch for the environr^ent , it is to be feared 

that those who hope to see good equality research worriers leave their 

present jobs to do environmental research will be disappointed. 
O ' ' ' 

^ It is also possible that the environment, being a new and large- 

ly open 'field of study, may attract nainly second-rate researcjiers 
who feel they h^e not yet been sufficiently rewarded by the disci- 
plines they w*re brought ap in. Thus the, recruitment of good quality 
researchers presents a problen and is one of the reasons v*hy environs- 
mental research has made so Tittle progress to date. - 



r. Co-ooeration at home and abroad . • ^ • 

Co-operatipn at home and abroad is necessary and must be esta- 
blished soon fo)r^everal reasons : 

- even short-term environmental problems often transcend the 
boundaries of ar area or country, e.g. ir. Europe the pollution 
.^1^ the Rhine affects Switierland, Germany, Belgium, France and 
the Netherlands ; 

- all -countries belong to on4 and the same large ecosystem, the 
ecosphere, and the sab-<;;ystem which they form are inevitably 
interdepender,t . Every countr*/ must therefore try to devise a 

* development ^o^icy khich will not hu?** the other countries, 
fcut this is/far frar what happens today 

- env'cronmentai re::earch wor^.ers are much too scarce for each ^ 
country to be able to wait calmly, even if it wanted to, until 
new researchers are trained ; it m^st therefore take steps 

* td remedy the shortage ; 

- due to their initial training, environmental research workers 
are usually Specialised in a ver^ narrow field. When a coun- 
try has a practical environrcjttal problem for which it does 
riOt ^^ave the ri^t sp-ecialist<s) , there must be' arrangements 
to enable it to call in romeone from abroad who is famiiliar 

with the questions to to solved. 

t 
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Consequently : * • ' ^ 

- specialisation by universities or research teans in particular 
areas should te acconpanied* by recruitment, for a fixed ^riod, 
of specialised research wofke3>s from "the different countries ■ 
c^Dncerned having a. detailed Knowledge of the 'particular area 

of ecosysten ; 

" staff shortages in particular sectors' can be avoided by taking 
a national census every country, and in fhe world as a whole, 
of all the available research workers ; 

- in addition to helping with the study of problems in some given * 
'area< these research workers should be given courses, fasting- 
one academic year or less, in» research establishments abroad 

to widen their experience ar.d give their^f oreign colleagues the 
^ benefit of their own experience. * 
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